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**Omn^a res cr«»t«s sunt ditinm saptentiw <*t potentiie testes* diTitife felieitatis 
humanso:— harum uau bomtas Creatoris; ex pulcbritudine aa^pitntM Domini; 
ex osconomiA, in consorvatione, proporiione* renovatione, potmHa mi^ONiaUs 
elucet. Earuw itaqiie imlagatio ab hominibus sibi relict is semper leetimata; 
& ver^ oruditis et sapientibuH semper exculta; maid doctis ot barbaris seinjmr 
inimiea fuit.*’— 

**Quel quo soit le prinoipo do la vie animalo, il ne faut qu nuvrir les yeux pour 
voir qu'elle est lo chef-d’ieuvre de la Toute-puissaiK*^, et le but auquel so rapf>or- 
tent toutes se^ operations/’ -Bftut'KKKR, ^ytrortc du Amwalt Ix?yd«n, 

1767. 

Tlw sylvan powom 

Obor our summons , f'rom their deejiest dells 
Tw^lryads rome, and throw thoir j»arlends wild 
And odorous branehoft at our ft»et ; tl»e Nymphs 
That press with nimble step the mountain-tbymc 
And purple heath -tHower come not empty-liandofl, 

But Hbatter round ten thonsand tqrms minute 

Of velvet moss or Uclien, torn from rocl 

Or rifled oak or eiuern deep, the Naiads too 

Quit their loveil nat»%'C stream, from whose smooth fact 

They crop the lily, and each sedge and rush 

That dnuks iho npjiling tide* the froaen poles* 

Where peril ^aits the bold adventurer’s tread* 

The burning sands of Bonieo and Cayenne, 

AU, all to us unlock their secret storos 
Ami jwy tlioir cheerful tribute. 

J. TjivnoH, 1618. 
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I. — Descriptions of new or little~known Species of Maioid 
Ortistacea {Oxyr/ipncha) in the Collection <rf the British 
Museum. By Edwaku J. F.L.8., F.Z.S., Assis- 

tfunt in the Zoological Department. 

[Plates IV. & V.] 

The present paper contains descriptions of all the species of 
Oxyrliyncha in the British-Museurn collection that appear to 
have been hitherto unrecorded^ with the exception of a few 
specimens whose age or condition is snch as to tender it on- 
advisable to describe them as new to science. Two or three 
were noticed, but not described, by White, so long ago as 1^7, 
in the ‘ List of Crustacea in the Collection of &e British 
Mnsoutn.’ 

For diagnoses of the new genera briefly referred to below, 
and characters of the families, I must refer to my paper on 
'* The Classification of the Maioid Crustacea,” puMisned in 
the ' Journal of the Linnean Society, Zoology,’ vol. xiv. p. 684, 
for the present year. 

The rbllowing is a systematic list of the species 
Ann. <& Mctg. JY. Miti. Ser. 8. Vol. iv. 1 
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Mr. E. J. Miers on new or UttU’^known 


Hyateoiaiic List of the Species described* 


IMACHIDJK. 

AcbfeopfiiB (^untberi, frp. n. 
EucinetopsP Slini}>ht»ni, ftp. ii. 
Hnlimuft truncatipes, sp. n. 
Tii^onothir obtUHiV(ifttvirt,gen. ot ftp. 
nov. 

IJuenia parifica, ep. n. 
SimocaTciimft(g.ii. )Hiniplpx f Amft). 
Cyclonyx (pr, n.) fronlalift ( Whitt ) 

MaIIT).*!.. 

Chorilibimu pracilipps, ftp. u. 
]*araiujtbrax (LrptojJiitbra\ ; ooiii- 
pro8«i}H*H, ftp. n. 

— ( ) bn'virofttrirt, ap n. 

(Paraiiiithrax ) ftpinoftuft, «p,n. 

( ) halinnndefl ( While^ 

tneth ). 

Aeanthophrys paiicispioa, ftp. ii. 
Pina cariiuitinTui; ftp. n. 

HvaftleDUR (OhoTilia) frracilirofttnft, 
ft}» n. 

IWudonuoippo P variaim, sp. n. 
Parnmicipp*^ aflinift, Hp. n. 

Micippp parvirostrifl, ft]), n. 

I'EHioEniPir, 

Tylocarcinuft n.) fttyx {Herb$t), 


TyloramuiiB sp. ii. 

Othonia quadridontata, ap. t 5. 
Parathoc rotuiidata, gen. ot ftp. nov. 

Pahthknopida-j. 

liarnl)ruft (Laiubrua) longia])in((H^ 
ftp. n. 

( ) Iloldftwortld, ap, n. 

( ) bfurarpnftf ftp. u. 

— ( ) longinianuft (Xiw/i, Y). 

(, ^ delli^xifron^^, sp. ii. 

^ j hoplonutuft, Ad, & 

White 

( ^ ^ var. graiudosus, 

n. 

( ) , var. longictouliH, 

n. 

^ y plunifronM. 

n. 

(* ) curvjftpimis ap. n. 

(l^arihenojvoiaoft) <'roHUft,ftp. n. 

( ) exparmuh, np. ii. 

Oryptopodia MjiaiulifronH, ftp. n. 

— , vfli. la'vimai)a,i!. 

(Jeratorarciiius ajMuoauft, ftp. n. 


luachids. 

Aohobopais GUntkeriy sp. ii. (PI. IV. fig. 1.) 

Carapace broadly triangulate^ moderately convex. Bos- 
trum short, spines acute. I'hcrc is a small su])raocular spine. 
The spines of the carapace are disposed as follows ; — There is 
a very large perpendicular spine upon the gastric region, a 
large blunt conical tubercle upon tlie cardiac, and a smaller 
tubercle upon each of the branchial regions. The j)ostocular 
spine is small. Behind the eyes, on the subhcpatic region, is 
a blunt tubercular prominence, l^he anterior legs (in the 
female) are small. The ambulatory legs are smooth) of 
moderate length j the terminal joints in flie first pair long, 
slender, and nearly straight ; in the following pairs slight^ 
curved. Length to ba.se of rostrum i inch. 

Uah. Cape of Good Hope {H*M*B* ^ Herald^). 

A single adult female is in the collection. length of cara- 
pace about i inch. 

This species is easily distinguislied by the remarkably pro- 
minent gastric spine. The terminal joints of the legs and the 
carapace in front of the gastric spine are slightly hairy, ti 



Specie^ of Maioid OruBtacea, S 

A6kmop$ia ft^inuhtm^ Htm*, also from the Cape of Ghood 
Hope, of which specimens of Ixith sexes are in the collection, 
and which is the only other known species of the genns, there 
are three spinules on the gastric re^on and several upon the 
sides of the carapace. The genus AchmopsiB appears to repre- 
sent Inachiis in the sonthem heniisphcre. 

1 dedicate this species, which is certainly one of the most 
striking of those here to be described, to Hr. Gtinther, F.R.8., 
Keeper of the Zoological Department, by whose continual 
kiimness an<l encouragement my studios have been so greatly 
facilitated. 

Eucinetops ? Btimpaoniy sp. n. 

Carapace eubpyviform and convex, upper surface witliout 
spines or tuberdcs. Rostrum deflexed ; the spines of which 
it is composed small, flattened, acute, and separated by a 
narrow fissure. Immediately behind tlie eyes are two small 
blunt prominences ; and a third, at a little distance, represents 
the postocular spine. There arc two very small tubercles at 
the uistal end of the slender basal antennal joint. The second 
and third joints are not, as in E, LucoBity very broad, but 
cylindrical. Anterior legs (in the female) very slender and 
smooth. Both the body and logs are pubescent. Length ot* 
carapace | inch. 

itah* N.E. coast of Australia {Cuming). 

This species is reprost‘nted only by a single female spe- 
cimen. 

1 am in some doubt as to whether this species should not 
be made the type of a genus distinct from Eacitieiops. It 
resembles the Californian E. fjuvasti^ Stimpson, in the small 
and deflexed rostrum, the great len^h and mobilitr of the 
eyes, the very small epistome, &c., but differs in tuo more 
elongate-triangular carapace, and in the non-dilatation of the 
second and third joints of tlie flagellum of the antenme. If 
distinct as a genus, 1 should propose to designate it as Ana- 
It comes very near to GampoBcia^ but is dis- 
tingmslicd by the presence of a distinct rostrum and by the 
longer, slenderer ^e-peduncles. 

JlalimuB truncaiipBBy sp. n. 

Carapace elongate-ovate, moderately convex; gastric region 
with about eleven tubercles, of which four anterior are ar- 
ranged in a transverse series, and three posterior in a median 
longitudinal seriei^ the others are lateral ; cardiac region with 
two obtuse tubercles, and, posterior to these, three in a longi- 
tudinal median series; the last of these, on the postenor 
margin of the carapace, is an acute spine. There are three 
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or four obscure tubercles on each branchial repon, and six 
spines on each lateral margin, including the two spines which 
represent the upper orbital margin. The spines of the ros- 
trum are acute and strongly divergent. There is a spine at 
the extero-distal angle of the basal antennal joint. The 
mcrus joint of the outer maxillipedes is strongly produced at 
its antero-exterual and tlie ischium joint at its an tero- internal 
angle. The anterior legs (in tlie male) are small ; arm with 
a spine at the distal end of its ujjper margin ; wrist oblifpicly 
carinated ; iialm slender, smooth, and compressed ; fingers 
straight ana acute. The penultimate joints of all the ambu- 
latory legs are dilated arnf almost square-truncated at their 
distal ends, and the term iiml joints stronj^ly curved and acute. 
Postabclominal segments (in the male) with a slight convexity 
in tlu5 middle line. Length of female nearly inch. 

Hah, Australia (Bower hank). 

The legs are cloth(*d with long fulvous hairs. 

This species is distinguished fioni IL ariea and spocimciiB 
T refer to II. by the much more 8(|aarely truncated 

joints of the ambulatory legs, from Z/. aantus by the exis- 
tence of a sj)ine on the posterior margin of the carajiace, and 
froDJ //. tumulus l)y the ]>rominent lateral marginal spines, 
&c. In IIcss’s des( notion of H, spinohus the form of the 
penultimate joints of the ambulatory legs is not stated. If 
the specimens now described as 11. truncatijies belong to that 
st)ecies, it will be necessary to give a distinct designation to 
tnose in the Museum collection (from Victoria and King 
Oeorge's Sound, West Australia) wliicb are now refeiTed to 
11. spinosus, 

f)f 77 . trunmtipes, besides a fine female example from 
Australia, there is a male, without definite locality, in tlie 
British-Museum collection. 

Trigonothir ohtusirostris. gen* ef sp. nov. 

(PI. IV. fig. 2.) 

The carapac(‘ is triangular, narrowing anteriorly, and 
smooth ; c^vrdioc region convex. There' is a largo and pro- 
minent rounded tubercle on the cardia<* region ; and the an- 
tero-laicral margins, which are straight and otherwise un- 
armed, terminate ):) 08 teriorly in similar prominent lobes ; on 
the |K>stcriar margin of the carapace are two small tubercles. 
The very prominent rostrum is rounded aliove and in IVont, 
and perfectly flat on its under surface ; the lateral carinrn are 
acute and on a level with the flat under surface. The basal 
antennal joint is unarmed ; and the slender flagellum is con* 
coaled beneatli the Nostrum. The anterior legs (in the male) 
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are rather aiuall^ palm corapreased, and fingers excavate at tips. 
The ambulatory Icj^s are smooth, decrease regularly in length, 
and their terminal loints are sligntly arcuate and acute. 

The male postandomen is apparently six-joiutcd (tliough 
now broken at the tip), the j^enultimate and antepenultimate 
joints coalcsccnt. Length nearly | inch. 

Hah, Unknown, 

A single male is in the collection. 

The Huenia pyramidata of Heller, from the Red Hen, 
should perhaps be n‘forred to the genus Trigamothiry but 
differs troin T. ohtmtrostris in the absence of the lati^ral 
rostral cariim^, &c. 

The genus Trigonothir is characterized principally by the 
form of the prominent obtusely rounded rostrum, which is 
arinod, in 1\ obtunm^triuj with lateral cariiue. It is further 
distinguished from MenaHhim by its immobile eyes and the 
want of a pneocnlar spine; from Ilueniu by the latter charac- 
ter ; and Inmi Shnooarchufi by the form of the anterior legs. 


Huenia pmdjica^ sp. n. (PI. IV. fig. 1),) 

Cara|)ace elongato-triangnlar, smootlj, with three small 
tutK‘rcle>s on the gastric region, whicli is somewhat elevated, 
and a moie prominent tubercle on the cardiac region. The 
antevo-lati'ral margins, which are nearly straight, terminate 
posteriorly in a small tulxjrcle or spine. The rostrum is very 
long, slender, compressed, and straight j the prreoeular spine 
is very small, Tne basal antennal joint is angulatcd, and 
has a very small tubercle at its cxtero-distal angle. Post- 
abdomen of male 7-jomtcd, smooth ; the edge of the sternal 
plastrum is I'eflexed, and forms a raised rim arnund the margin 
of the terminal poatabdominal segment. Jx^ngtli of carapace 
54 lines, rostrum 4 lines. 

Hob, Fiji Islands, Nffau {H.M.S. nieraW). 

The description is taKcn from a male example, in which, 
unfortunately, all the legs arc wanting. 

In a female specimen in the collection from Ovalau in the 
Fiji group, which may very prolnibly belong to the same 
species, the rostrum is much shorter, the laterud expansions of 
the carapace are unequal and separated by a semicircular 
emargination, the anterior are larger and rounded, the paste- 
rior truncated at the end. The ambulatory legs arc very 
slender and not at all dilated, with a small tubercle at the 
distal end of the mems joints. The fourth to sixth postabdo- 
minal segments coalesccnt. 

This species differs from the IL prnfeun^ Do TIaan, and /A 
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heraldioaf White, in the mucli longer, slenderer rostrum of the 
male, which is not vertically deep as in those species. 

H. Orandidieri^ A. M. -Ed wards, from Zanzibar, is founded 
on a female example, which differs from the female from the 
Fijifl in the Museum collection in the truncated anterior 
latoal and subacute j>ostcrior lateral lobes of the carapace. H. 
deprensa^ A. M.-Edwards, also founded ou a female example, 
seems to belong to the following genus {Simocarcinus), 

SiMoCARCiNtrs, Miers. 

1 propose to ostablish a new generic division under the 
above name for the species Simomreinm simplex^ typified by 
the Huenia eimplex^ I)ana, from the Sandwich Islands, which 
differs from the typical ifw€wiVr in having a more robust body, 
much shoiier rostrum, no prmocular spine, the lat4*ral lobes of 
the carapace in the female much smaller, the anterior legs in 
the male with the palms turgid, not compressed, and ambu- 
latory legs cylindrical, not compressed or dilated. 

The two species described by Dana (i£ siviplew and H. 
hrmdrostrata) art*, beyond a doubt, the male and female of one 
and the same form. 8p>cimeus from the Sandwich Islands 
are in the collection of the British Museum, of lK)tli Bcxea. 
The females in the Museum collection differ sliglitly from that 
figui-cd by Dana in having the anterior lateral lolx^s of the 
carapace larger and subtruncated ; but this is perhaps due to 
the ago of the specimens. 

Cyclonyx, gen, nov. 

This new generic division is established for tlic remarkable 
species dcscmicd by White as Huenia frontalis (P. Z. fcj, 1847, 
p. 223 ; and Zool. Samarang, Orast. p. 21, pi. iv. f. 3, 1848). 
The single specimen in the Brltisli Museum is apparently 
the cxuvia of a female, and resembles the females of Huenta 
in the laterally expanded carapace j but in Oyclonm frontalis 
the lateral expansions ore continuous, not divided into ante- 
rior and posterior lobes. The rostrum is flattened and of a 
traiiBverscdy oval form, and completely conceals the flagellum 
of tlie aiitcnnee, whose basal Joint is scarcely distinguishablo 
from the surrounding parts of the body. The eyes are set in 
the narrow cmargination between the margins of the carapace 
and rostrum. The epistome is short. The outer maxillipedes 
have the merus joint small and not much product at its 
antero-external angle. The anterior legs are now wanting. 
The ambulator} legs (of which only the second and tlurd arc 
now perfect) are aiigulatcd, cristate al)Ovc, the l>cuultimato 
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joints tnmcsted at their distal ends^ a^gainst which the ter- 
minal joints are retractile. In the i)oatabdoineu the sutures 
of all the joints are clearly distinguisliable. 

//oJ. ? 

^ Perhaps, when the examination of specimens in good con- 
dition snail have determined the structure of the orbits and 
antennas of this remarkable fonm it will be found nccessaiy 
to remove it to the Pcricorid©. For the present 1 retain it in 
the neighbourhood of Tfuenia^ to which it is allied in many 
rcspecte. The form of the rostrum alone suffices to distin- 
guish it from all its allies. 


Xaiito. 

(/Aon7iiima graciHpeny sp. n. (PL IV. fig. 4.) 

(laranacc subpyriforra, smooth, and spinosc above, the spines 
disposea as follows : — four in tlie miadlc line, of which two 
arc on the gastric, one longer on tJie cardiac, and one strong 
curved spine upon the posterior margin. There are two strong 
spines ujxm the branchial regions above; and below them, 
immediately above the bases of the ambulatory legs, are four 
small blunt spines. The posterior margin of the carapace is 
produeexi and forms a thin edge. IJelow, upon the pterygo- 
storuian region, is a rather strong spiin^ ; and there is a blunt 
spine at the antero-lateral angles ol the buccal cavity. The 
rostrum is prominent, the spines coalescent at base and diver- 
gent in their distal half. The upper orbital margin is promi- 
nent and divided by a narrow fissure ; and there is a wider 
fissure below. The anterior legs are small, slender, smooth, 
palm slightly compressed, and fingers straight and acute. The 
ambulatory legs ai'e long and very slender, and are clothed 
with distant tufts of small curled hairs. The first ambulatory 
legs in particular arc very greatly elongated, and with the 
terminal Joints very long and slender. The postabdominal 
segments (in the male) are all distinct. LcngUi of carapace 
to base of rostrum, in the larger specimen, neany \ inch. 

I£ab, Papua (HM.B, ^ Herald the locality may be 
doubtful). 

Two male individuals are in the collection of this very 
interesting species. 1 assign it to the genus ChcriHhima of 
Lockin^n without much hesitation, although the generic 
diagnosis and specific description of nis species {C. angusta) 
(torn California leaves much to be desired in point of com- 
pleteness. The structure of the rostrum and orbits is the same ; 
and the basal antennal joint bears a long spine on its outer 
margin. The inferior surface of tfio body is densely pubes- 
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cent. (7. angmtu is distinguished by the existence of three 
spines on tiie antcro-lateral margins ac. 

Paramithreu [Leptomithrax) compressipenj sp. n. 

Carapace subpyriform, moderately convex, and covered 
with numerous small, wart-like, rounded tubercles, but without 
spines, cxcei>t tliat on the gastric and cardiac region there is a 
small conical spine. On the antero-lateral margins, btliind 
the stiong spines of the upper margin of tlie orbit, is a scries 
of six small spines. Tlic spines of the rostrum are short, 
slender, and but slightly divergent. The bfisal antennal joint 
is not much enlarged, and has two granulated 8j)ine8 at 
its distal end, and one on its inner margin. There is a 
blunt granulated tul)erele on the anterior margin of the epi- 
stome, below the antennulaiy fossa*. The menxs joint of the 
outer njaxillipedes is broad and rounded at its antero-cxteriial 
and producedT and subacute at its autero-iut<‘rnaI angle. The 
anterior legs (in the female) are small, slender, and perfectly 
smooth, without spines or tulHjreles. The ambulatory legs 
arc smooth and very robust, with the antepenultimate and 
penultimate iointfl longitudinally suleated ; the antepenultimate 
joints in all cxceiJt the last pair are flattened and greatly 
dilated distally ; tin* terminal joints arc straight and sinootli ; 
postabdomcn wanting. Length of carapace to base of rostrum 
2 inches. 

Hah* Canton {Hon, E,*India Oo,)* 

This species is represented by a single female specimen. 
In the form and tubcrculation ot the carapace it resembles P, 
barUcornisj Latr., but differs from that 8[)ecies and all otliers 
of the genus in the smoothness of the anterior legs and the 
remarkable dilatation of the antepenultimate joints of the am- 
bulatory legs. Tt is probable that the carapace and legs were 
densidy pubescent in the living animal. It would also appear 
to bo allied to F, ursuof Ilcrbst, which, according to Gerst- 
secker’s description, has the tibia” anteriorly triangularly 
dilated, but differs in having very broad and short rostral 
spines and a greatly enlarged tooth posterior to the post ocular 
tooth. 

Paramithnix {Lcpioniiihrax) hrevirouiR'u^ sp. n. 

Carapace subtriangular, without spines on its upper surface, 
but covered witlx small scattered tubercles. An tero- lateral 
max’gins with five spines (not including the postocular). Spines 
of rostrum very short, triangular, and acute. Basal antennal 
joint with two juominent spines at its distal end. Anterior 
Jogs (in the femah*) slender; arm minutely spinulose above; 
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wrist with small tubercles ; palms smooth^ longer than the 
wrists ; and fingers straight^ smooth. Ambulatorylegs with the 
antepenultimate joints longitudinally sulcated, but not dilated 
(as m the preceding siKscies). Postabdominal segments (of 
tiie female) smooth, distinct. Length of carapace to base of 
rostrum IS inch. 

jjab. ? 

Tlie form and extreme shortness of the spines of the rostrum 
serve to distinguish this species from its congeners. 

Paramithrax {Paramithrnx) apinoBm^ sp. n. 

(PI. IV. fig. 6.) 

Carapace subpyi-iform ; surface covered with small scattered 
graniil(*.B, and with spines disposed as follows — an acute 
spine, followed by a rounded tubercle, on the gastric region, a 
bitnberculatcd prominence on the cardiac region, two spines 
on each branchial region, a spine on the intestinal region, and 
a very small spine on the posterior margin of tlic campace. 
The spines of tlie upjKsr orbital margin arc blunt ; and ]) 08 terior 
to them, on the antero-lateral margins, arc one or two small 
spinulcs. Spines of rostrum divergent and acute. Pteiygo- 
stomiau regions granulated. Basal antennal joint rather nar- 
row, longitudinally sulcated, and with a small ttibercle at its 
antero-cxternal angle. Meiiis joint of outer maxillipodes small 
and witliout a distinct notch at its antcro-intcmal angle. 
Anterior legs (in tlio male) robust ; arm granulated on its 
outer surface, and with two or three spinulcs above ; wrist 
spinulose above and with a dentated crest on its outer surface : 
palm compressed and ))crfectly smooth ; fingers arcuate ana 
meeting only at the tips, which are denticulated and acute ; 
there is a strong tubercle on the inner margin of the upper 
finger near the base. Ambulatory legs slender. Postalwlo- 
minal segments distinct, the terminal one the longest. Tjongth 
to base of roatrun* ^ ioch. 

Hah Norfolk Island, on a fish taken at a depth of 23 
fathoms {//.ilf. 5. ^ Herald.^) 

One male individual is in the collection* Tins sj^ecies, in 
the fonn of the merus joint of the outer maxillipodes, ap- 
[iroachcB Aoanihopkrys^ It comes near in external appearance 
to specimens in the Museum collection from Australia and 
New Zealand, which I fonnerly referred to P. Oaimardi^ 
M.^Edwards, but now to P. stemocostulatua^ M.-Edw., but 
difibrs in the number and j)Osition of the spines on the bran- 
chial regions and lateral margins, and in the much slcndtwr 
basal antennal joint, which has not two spines at its distal 
extremity. 
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JParamithrax {Paramithranc) haUmoidea^ sp. n. 

Carapace elongfated, and scarcely narrowing miteriorly. with 
five long spines m a longitudinal median series, of whicli two 
are on the gastric, one on the cardiac, and one on the in- 
testinal region, and one on the posterior margin directed back- 
ward ; also one on eiich brancaiul region. The spines of the 
rostrum are long, acute, and slightly divergent. The ])ra3- 
ocular spine is prominent and acute, the |K)Stocular large and 
lamellate, and it is followed by a smaller prominence on the 
hepatic region. Basal antennal joint rather narrow, witli two 
spines, of which one at the antcro-external angle is prominent 
and directed outward. Merus joint of the outer niaxilliptvlcs 
with a notch for the insertion of the following joint at its 
antero-internal angle; exognath narrow. Anterior logs (in 
the male) small and slender ; arm with a slight derltated crest 
on its under surface, wrist carinahid above, palm compressed, 
and fingers straight and acute. Ambulatory legs slcndiT, 
with a prominent spine at the distal end of the merus joints. 
Vostabdominal segments (in the male) distinct, slightly tuber- 
culated in the middle lino. Length of carapace to base of 
i-ostrum about | inch. 

HaJ), Eastern seas {ILM.S, ^ Samarana'*), 

This species is raentioiMMl but not described, under the name 
of Chorinus haUmoi(le»y by Wliilc, in the ^ List of Crustacea in 
the British Museum,’ p. 123 (1847) ; and i)e 1 loan’s 
incmie is referred to doubtfully as synonymous with it ; but 
it has nothing to do with that species, which belongs to the 

f enus and has recently been received by the British 

[usoum from the Japanese seas. It is not referred to in tiie 
^ Zoolo^ of the Voyage of the Samarang.’ It is distin- 
guished from Varamithrojc acuUatus {Cfiorinus amleatUH. 
M.-Edw^^, and Paramithrojr lon^iapinm (Do Haan), ancl 
P, acanthonotm and P. vermcoisipeSy Ad. & White, all of 
which have been referred to Chormus^ by the number and 
disjxisition of the spines of the carapace. I believe it to be 
necessary to restrict the genus Hhonnm to the single species 
comprehended in Milne-Edwai’ds’s first section of the genus, 
the Wcst-Indian C. /wroe (Herbsl). 

Acantlutphrya paucnajnnaj sp. n. 

Carapace subpyriform and spinosc above; there are two 
or three small spinulcs in a longitudinal median scries on the 
giistric region, another on the cardiac region, followed by a 
prominent spine, and a tubercle on tlic intestinal region ; thert! 
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arc two BpiBes on each branchial region. Over the eye is a 
very prominent and triangular spine ; the poatocular is smaller 
ana t>lant| the rostral spines are acute and divergent, the 
basal antennal joint is latgOi with a spine, directed for- 
ward, at its antero-eKtemal angle. Outer maxillipedes smooth ; 
ischium joint very narrow ; merus joint large, concealing the 
following joints, without a notch at its antero-intemed angle, 
and mu^ produced and rounded at its antero-cxtemal an^c ; 
exognath very large, broader than the ischium joint. Ante- 
rior legs (in the male) smooth ; palm compressed and carinated 
above, fingers nearly as in Paramithrax Ambula- 

tory logs slender and smooth, terminal joints slightly curved. 
Postabdominal segments (in the male) smooth, distinct. 
Length of carapace to base of rostrum nearly i inch. 

Jiaff* Fiji Islands, Ovalau ^HercUd'), 

1 propose to restrict the genus Acanthophrya to the species 
having the outer maxillipedes of the form described above. 1 
have not seen tlie type snccimens of cither of M. A. Milne- 
Edwards’s species ; but this character (if wo may Judge from 
the figure) seems to exist in his Acanthoj)hry8 oristimanua ; 
and it certainly does in a specimen which I refer to it from 
the Marquesas in the British-Muscum collection, and which 
is labelled Pisa criaiimanay Tlunc seems to be no other 

S )sitive cliaracter to distinguish this genua from Paramithrax, 
ne male individual of A, pamispina is in the collection. 

Pisa carintinanUf ap. n. (Pi, IV. fig. 6.) 

The carapace of this pretty little species is subpyriform, 
closely pubescent, and with a few longer cuiled hairs. There 
arc six very obscure tuberclea or granules disposed in two 
transverse series of three each upon the gastric region, and 
two tubercles on the branchial r^ons, besides the small 
lateral epihranchial spine ; the cardiac region is very convex, 
elevated, and roundod ; and there is a small median tubercle 
ui)On the jiostcrior margin of the carapace. The tipper orbitfd 
margin projects considerably ; and the hiatus in it encloses a 
small tooth. Behind the postocular tooth or lobe is anotibtcr 
small tootli. There is a row of granules on the pterygosto- 
miau regions. The spines of the rostrum are rather long, 
slender, and divergent from a point at some distance above 
thoir base. The anterior 1^ m the male are rather small ; 
arm granulated on its upper, outer, and lower margins ; wrist 
obscurely carinated on its outer smface; palm compressed, 
carinated above and below, and longitudinally faintly sulcated 
on its outer surface. IMie second pair of legs are much longer 
than the succeeding. Fingers denticulated on their inner 
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marffins, and nearly straight. All the ambulatory legs are 
slender, cylindrical, and unarmed. Length to base of rostrum 
5 lines, breadth 4^ lines. 

Hab. Canaries {R. MacAndrew^ Esq,), 

This species shows a relation to Uyastenm in its greatly 
elongated second logs. In the form of the rostrum it ap- 

I roaches P. erinacea. A. M.-Edw,, a Wost-Indian species, 
t differs very markedly from the Micropisa ovaUi^ Stimpson, 
from the Cape-Verds, as figured by A. Milno-Edwards, 
in its slenderer, more divergent rostral spines, naiTower cara- 
pace, and longer second legs. Specimens botli of M, ovata 
and of M, violacea^ A . M.-Edwavds (the latter from W. Africa), 
are in the Museum collection, and have so great an affinity 
with the sjwcies of Jthodia, Bell, and Herhstla^ that I think 
it will be impossible to maintain the genera Microjnsa and 
Rhodia as distinct from J/erbstia, 

Hyastenus {Chorilia) ^racilirostris^ sp. n. 

Carapace subpyriform, with three spinulcs in a longitudinal 
median series on tlic gastric region^ a strong conical spine on 
the cardiac, a tubercle on the jiosterior margin, and two spines 
on eacli of the branchial regions, of wliich the larger occupies 
the usual position of the lateral epibranchial spine. Spines 
of tlic rostrum veiy slender and divergent. Basal antennal 
joint lather liroad, and with only a small tubercle at its aiitero- 
external angle. Merus joint of outer maxillipcdos small, 
transverse. Anterior legs rathex small ; arm and wrist 
slender; palm compressed ; fingers arcuate and meeting only 
at the tips, which are denticulated and acute. Ambulatory 
legs very slender, the first pair much the longest. Postab- 
dominal segments distinct. Length of carapa<»c to base of 
rostrum about 4 inch. 

Hob, Fiji Islands, Nairai (lULS. ^ Herald \ 

One male exaumle is in the collection. 

This species differs from all its congeners in the disposition 
of the spines and tubercles of the carapace. 

Rsmdomicippe^ mrtana, sp. n, ? (PI. IV. fig. 8.) 

1 designate by this name, with much hesitation, two speci- 
mens, male and female, in the British Museum. They agree 
with one another in the characters of the orbital and antennal 
region, and in the number and disposition of the tubercles of 
tlic carapace, and also in these particulars with the figures and 
description of Pseudomteippo iemtipesy A. Milnc-Edwanis. 
I'lieie do not exist, however, on the ventral surface of the 
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cephalotliorax the granulated cresta mentioned by A. Miliie- 
Ea wards. Moreover tln^so »|iccimenB differ very remarkably 
in the form of the rostrum from one another. In the female 
the gastric region is very convex and tlie rostral spines de- 
iicxed and short, as in the other species of Pumdomicippe^ 
whereas in the male they are much longer^ slender, and nearly 
liorizontal. Tlie anterior legs, as usual in the male sex, are 
more developed, palm larger and compressed. It seems scarcely 
jM)ssihle tliat these specimens, which were collected on the 
same occasiem and at the same locality, can Indong to distinct 
sj>e<*iert ; and If not, it is very remarkable that tlie deflexed 
K^htruin, which is one of the principal charactei*8 of the genua, 
should fail in the male sex in this particular species. Length 
of carapace to base of rostrum (in the male) 7 lines. 

Hub, Shark’s Bay, Western Australia {II.MM, Herald'). 

Paramicijype affininj sp. n. 

Carapace suboblonff, deeply concave on the liepatic regions, 
surface uniformly ami evenly granulated ; on the gastric region 
are two somewhat larger granules, placed one behind the 
other, and followed by one on the cardiac region ; there is also 
one on each branchial region ; the lateral and posterior margins 
are granulated \ the fissures of the upper oroital margins arc 
very small; the rostrum is broad, siiatulate, obliquely de- 
flexed, with a small triangular notch at its distal end. and 
with its antcro-latcral angles rounded, witliout tectli or 
spines. The anterior legs (in the female) are very small and 
smooth ; the ambulatory legs are densely haiiy. Length 
nbmit 6 linos. 

Hid}. Bass’s Htraits [ILM.H. ^Challenger'). 

The single example (a female) was found among the 
‘ Oliallenger ’ colltMjtion of fishes, and is very nearly allied to 
P.phUtpeH^ lltippcll, with which P. hicarinata^ Ad, & White, 
and Mtcippe hirii^y Dana, are proliably identical. It differs 
in its more evenly ™nulated carapace, the absence of the 
spine on the antero-lateral margins of the rostrum, and the 
mow* densely hairy legs. 

Micippe parv%T(»iri8y sp. n. (PI. IV. fig, 9.) 

Carapace triangulate-oblong, narrowing anteriorlyj its 
whole surface covered with close-sot but very prominent 
granules, which tend to become small spiuules ; rostrum com- 
posed of two very small, truncated, subvertically deflexed 
spines. The lateral margins are anned with six spines, in- 
cluding the postocular, which is bifid. The sides of die body, 
beneath the lateral marginal spines, are granulated, like the 
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surface of the carapace. The eye-pcdunclcs are very long, 
compre^ed^ smaller at the distal end, with a small blunt toowi 
on their anterior margin. The basal antennal joint is but 
moderately enlarged, with a very small spine at its anti'vo- 
external angle : and the two tblfowing are somewhat dilated 
and compressea. Anterior legs (in the female) very small ; 
arm and wrist granulose, palm and fingers smooth. Ambu- 
latory legs robust ; mcrus joints slightly granulated. ]*o»t- 
abdominal segments (of t&e female) distinct. Length (5J 
lines. 

Ilah. South Australia, Port Lincoln {Mus, Zml, Soc.), 

Tliis spcchis is remarkable for tJic length and mobility of 
the eyes, the smallness of the basal antennal joint, the non- 
definition of the lower orbital wall, and tlie smallness of the 
rostrum. One female example is in ilic collection, 

PerioeridsB. 

TYUJCARriNrs, Miers. 

The genus Tyhcarcinua is nearly allied to Miarophrys^ 
M.-Edwards [Milniu^ Stimpson), and to Tiariniay Dana, but 
differs from them both in tlie very slender basal antennal 
joint, the distal spine of which is short, as in TiarinWy and is 
not visible in a dorsal view; from the former genus it is further 
distinguished by the narrow and elongated carapace, and from 
the latter by the', divergent rostral spines. 

Tyhcarcinm styr* 

Cancer etyx, Horbut, Natuig. Krabben, &c. iii. p. 53, pi Iviii, fiir. 0 

(1803). 1 » I « 

Pi«a Latreille, Encycl. x. p. 141 (182/5): M.-Edw. Hist, 
Nat. Crust, i. p. 808 (1^341 

Micrephrye «^,r, A. M.-Kd words, Nouv, Arch. Mus. Hist. Nat. vlii. 
p. 247, pi xi. fig. 4 (1872). 

Carapace subpyriform ^d covered with rounded tubercles ; 
of these, two are placed in tlie interorbital space, four in a 
transverse series on the front of the gastric region, followed 
by three in a triangle. There are three, similarly disposed, 
on the cardiac, two on the intestinal region, three on the poste- 
rior margin, three or four on the front and two on the hinder 
lobe of each branchial region, and aliout six on tihe lateral 
margins. The spines of the rostrum are acute, rather short, 
and divergent from a point at some distance above their base. 
Pr^DOcuIar spine prominent, acute. Anterior legs (in the 
male) slender and nearly smooth. Ambulatory legs robust, 
with the merus joints spinulose, the foUowing joint (m the first 
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and sometimes the succeeding j^s) i^ed with a strong spine. 
Postabdominal sogmcnts srooo^^ distinct. Length of carapace 
in the individual | inch. 

Hab, Fni Islands. Ngau, Totoya, Ovalau: Conway Keef 
{H.M.8, ‘Herald^). ♦ 

The tubercles of the carapace are larger posteriorly, and 
are most distinct in the oldest individuals. In some examples 
the carapace is narrower and tlie rostral spines arc longer ; 
but tlicso arc not characters confined to one or the other 
sex. This species inhabits the coral reefs. 

To facilitate the identification of the types of this new 
genus, 1 liave given at length the description of the above, 
which I refer with some hesitation to the Cancer stw of 
Herbst. It is certainly the species figured by M. A. Milne- 
Edwards {/. c.) as Microphrys styx. 

There is an adult male from the Mauritius in the British- 
Museum collection, which differs from an adult male of the 
species described above only in the greater enlargement of the 
hands, and in the greatly arcuated fingers, which meet only 
at the tins. 1 am not disposed to regard it as distinct, since 
M. A. Milnc-Edwards has not^ that P. styx is distributed 
throughout the Indo-Pacific region. 

Tylocarcinm graciliSy sp. n. 

Carapace elongate-pyriform, surface covered with granules 
and small tuberch^s. On the front of the gastric region are 
several small granules followed by four in a transverse Hue ; 
the branchial, cardiac, and intestinal regions are very indis- 
tinctly tuberculated. The spines of the rostrum are long, very 
slender, and divergent nearly from their base. The spines 
on the tliird and fourth joints of the first pair of ambulatory 
legs are long and acute. 
ffah. Extern seas” {U.M.8. ^ HeraW). 

This species differs from the foregoing principally in tlic 
much narrower and loss distinctly tuberemated carapace, and 
in the form of the rostrum, and may perhaps prove to bo only 
a variety of it j the spines of tlie rostrum ore in T, aracim 
more than half me length of the carapace ; in T, styx they are 
much leas than half its length. 

Oihonia quadrideniatOy sp. n. (PI. V. fig. 1.) 

Carapace rather broadly ovate, and smooth, without any 
trace ox tubercles or granules. Lateral margins armed with 
four welif^dcyeloped acute spines, without any trace of the fifth 
and sixth spines, which are observable in other species of this 
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genuB* Basal autennal joint not dentatad, or with a single 
small tootli on its anterior margin. Anterior legs (in tue 
female) small and weak, Ambulatoiy legs smooth, without 
tubercles or spines. Postabdominal segments (in the female) 
flistinct. Length of caraj^e about inch, breadth between 
the third and fourth lateral marginal spines inch. 

Hnb^ West Indies (^SbriWacr). 

There are in the British Museum tlu' carapaces of two 
individuals (sex unknown), which differ only in their some- 
what greater propoi*tionaI breadth. The lengtli of the larger 
individual is about 1 inch and i line, the breadth 11 i lines. 
The colour of tliese carapaces is greenish upon o ])alt‘ ground, 
the green hue predominating on the anterior portion and form- 
ing n‘ticulation>s upon the back and sides of the (*arapace. 
Trac<‘S of tlic same rcticulatjons are visible on the sides of the 
carapace in the typical specimens of O* quadrulcnhita, 

lliat all these examples belong to the same species can 
scarcely be doubted ; the greater breadth of the carapace in 
tl)o two last-mentioned may bt‘ due to age or sex. This 
species is distinguished from all its congeners by the iion- 
existenc(» of the fifth and sixth lateral marginal spines, even 
m a rudimentary condition. The smoothness of the carapace 
further distinguishes it from all the species known, except 
0. bnngatay A. M. Edwards, These may appear but slight 
diagnostic characters ; but this speeios is more distinct from 
its nearest allies than (). Lhenninieri (for example) is from 
0. luemgata or O. awimtata from either. There appears to 
be no alternative between separatiug the species onsucii slight 
differenc<*8 and uniting all, both from the eastern and western 
American coasts. 

Parathoe rotvndaUiy gen. ct sp. n. (PI. V. tig. 2.) 

Carapace subtriangular, rounded bcdiind, and indistinctly 
tuberculated ; the gastric and cardiac regions are distinctly 
defined aiid nearly smootli ; there are four or five indistinct 
loundod elevations on the branchial regions, and two tuber- 
cles on the posterior margin. The rostrum is very small, 
little prominent, and notched at its extremity. The anterior 
legs (in the male) are robust ; arm and wrist smooth ; palm 
enlarged, smooth and compressed; fingers arcuate, and meeting 
only at tno tips, which are excavated. On the inner margin 
of the mobile finger, near its base, is a small tubercle. The 
ambulatory legs are robust, with the merus joints strongly 
tuberculated. The rather narrow basal antennal joint is un- 
armed at its distal end. The postabdominal segments fin the 
male and female) are smooth and distinct. Length 3^ lines. 
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HtA, TttAffpky FUi Isbnds (HMM. *iferaW*); Port 
Curtis ^^sroW’). 

Notwithstanding the smaU size of the specimens, they have 
all the appe^nce of being adult. 

There la in the Museum collection a female example from 
the Gulf of Suez {MacAndrtw)^ which seems to belong to this 
species. 

Tlie genus Parath<^j as its name imports, is most nearly 
alliinl to Thui^y Bell, but differs in the much narrower basal 
antennal joint, and in the nun-dilatation of the merus joints 
of the ambulatory legs. From MHhra.Vy which it may be 
supposed to represent in the Indo-Pacific seas, it differs in 
the first* mentioned character and also in the form of the 
carapace and absence of antero-lateral marginal teeth, 

Parthenopidae. 

LAMBieus. 

The genus Lambrus is one which is remarkable for the 
nuntl>er and variety of its species ; and it greatly stands in 
need of revision. Several of tlie described forms arc insuffi- 
ciently characterized ; and it is therefore not without consider- 
able hesitation that 1 have described so many below as new 
to science. The genus can be conveniently divided into 
two Bubgenera : — the first containing the typical Lambri^y in 
which the carapace rhomboidal rather than triangular, or 
rounded behind, and the anterior legs greatly elongated, con- 
siderably more than twice the length of the body, and more 
or less spinosc ; the second containing tliose forms in which 
the carapace is subtriangular, somev^at produced over the 
bases of the ambulatory legs at its postero-lateral angles, with 
the posterior margin straight or nearly so, and the anterior 
legs shorter, rarely exceeding twice the length of the carapace. 

In the first of these subgenera the species may bo further 
subdivided, according as the merus joints of the ambulatory 
legs are or arc not spmulose along their margins. The second 
suDgenus, in the shortness of the anterior legs, approaches Par- 
thenapey and contains several forms which havel^n described 
as members of that genus* I believe it to be more conveni- 
ent, however, to restrict the designation Parihenope to the 
long-known Jr. horrtday Lam*, and its near ally P. ajnnosis* 
aimo, A. M.-Edwards, which are characterized by the greater 
development of the basal antennal joint and of the spines of 
the lunbulatory legs, 

a The typo of this eubgonut ie X. and not, iw) stated by a 

jflptNS ealami in Journ, l3isn. 8oc. xiv. p. H72, X. Sans. 

Ann. diMag. N. Hist. Ser. 6. Voh iv. 2 



18 


Mr. E. J. Miers on new or Utth-knmn 


I may Jiere observe that Dr. Stimpaon has pro|>08od to 
separate under tlie name of PlatyJamhrva a certain number 
of Lomhri^ characterized by the excavation of the subhepatic 
and pterygostomian regions (the excavation forming an afferent 
branchial channel) ; but this peculiarity is developed in sthjcics 
otherwise so dissimilar, and these species pass so completely 
into the forms in which this channel is not developed, that 1 
think the proposed character can scarcely be retained as a 
generic distinction, 

§ 1 , Carapacf Hsually vKiumted behind (the pofst(n*<hiiii(^ral margins mtt in a 
Hue vM the poaterim' wary in ) ; anterior leys greatly ehmgtded ami 
usually spinose. ( 'typical Lambras,) 

o» Mcruft joints uf the ambulatory apiuulobo nlon^ their upper or 
uii(li*r raargiiiH, or both niargiaa 

Lamhrus lonffiapmusj sp. n. 

Carapace broader than long to base of rostrum, spinose and 
tuberculate above; tlicro are four prominent spines in the 
middle line, of which three are on the cardiac and one on the 
gastric region ; in front of the latter arc two smaller spines ; 
and there arc also two on the posterior margin. On tlie bran- 
chial regions arc several small spines, principally arranged in 
two oblique series on eacli side, and one larger spine. (5n the 
antero-latcral margins arc about nine small, blunt, very faintly 
laciniated tcetb, increasing in size posteriorly, and on the 
postero-latcral margins two long spines. The rostrum is 
prominent, triangular, acute, and obliquely deflexed. The 
anterior legs have ten or twelve spines on the anterior* mar- 
gins of the arms, alternating in size, except tlie three or four 
nearest the distal end, which are small ; also three very pro- 
minent spines on the upper surface, and two or three on tlie 
posterior margin of tlie arm ; on the anterior margin of the 
upper surface of the hands are seven larger, granulated, trian- 
angular spines and two or three smaller, ana four larger and 
throe smaller on the posterior margin. The lower surface of 
the arras, wrists, and hands is covered with rather lar^, 
rounded, granulated tubercles. The mcinis and sometimes tne 
following joints of the ambulatory legs are compressed and 
dentated. Length to base of rostrum about 1 inch, breadth 
nearly 1 inch 2 lines. 

Uab, Shanghai (Jamraoh), 

This species is allied to the Japanese L. validm and //. 

* In describing the enecies of Lamhrus 1 have regarded the laige ante- 
rior legs as fully laterally extended; consequontly the terms ** anterior” 
and ‘^j^stcrior” are umnl for the margins of these limbs, instep of 
”iin\t*r ’ and ^‘outei/^ the hitter teims being often mirieading. 
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ladnia^us^ De llaan^ and also apparently to the Weat«Indian 
L, Pourtalesii and L* fraterculus^ Stm., but differs in the 
longer spines of the carapace and the form and disposition of 
the tubercles on the under surface of the anterior legs, and in 
other characters. 

There is in the British Museum a female from Australia 
(Htutvhbory) in very bad condition, which probably belongs to 
this 8])ecicB, but differs in the broader, more (obtuse and 
roxmdcd rostrum, and the shorter spines on the posterior margin 
of the anus. If distinct, it may be named L* latirostris. 

Lambrua Hotdsioorihiy sp. n. (PI. V. fig. 3.) 

Carapace broader than long to base of rostrum ; branchial 
and ciirdiac regions covered with small, scattered, unequal 
tubercles ; there arc three blunt prominences or spines in a 
median longitudinal series^ of which one is on the gastric and 
two am on the cardiac region. The antero-latoral margins are 
armed witli about ten smwt tubercles, after wliich follow, on the 
postcro-latcral margins, three promimmt triangular flattened 
spines, which are granulated on their margins ; the last of these 
is the smallest; the posterior margin is tuberculated, three of the 
tubercles being larger. Tlie rostrum is prominent, triangular, 
smooth, and slightly concave above. The anterior legs have 
the arms tuberculatc and spinosc on their upper surface and 
anterior and posterior margins ; of these, four on the anterior 
margin, three to four on the upjier surface, and two to three 
on tue posterior margin are larger : the wrist is tuberculated 
on its upper surface and armed witli spines, similar to those 
of the hand, on its outer margin ; the upper surface of the 
hand is flat and smooth, but has a few irregular tubercles near 
its {xistcrior margin; on its anterior margin ai*c about a dozen 
flattened triangular spines, which increase in length distallv ; 
on the posterior margin are about nine flattened triangular 
spines, of whicli four are larger j the inferior surface of wrist 
and hand has a longitudinal senes of small tubercles, but is 
elsewhere smooth. The mcrus joints of the ambulatory logs 
are spinulose on their upper margins. Length to base of 
rostrum about C lines, breadth about 7 lines. 

Sab* Ceylon {E. TK H. Soldsicorihy Esa*)* 

This species is apparently most nearly allied to L, laciaia* 
tusy Be Haan (among the forms having the mcrus joints of 
the ambulatory legs spinulose above), but differs in the form 
and number of the spines of the anterior legs. In L* Solds- 
worihi the spines of the outer margin of the hand are much 
broader and m contact at their bases. I may notice that the 
subUef>atic region is channelled, but the channel does not lead 

2 ^ 
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to the afferent branchial aperture, but is continued beneath 
the margin of the carapace* 

All the Bpecimens are females. The smallest of all {len^h 

4 lines) bears ova. In two of intermediate size, the smcdler 
tubercles of tlie carapace are nearly obsolete. 

hombruB hevicarpuSy sp. n. (PL V. fig. 4.) 

Carapace scarcely broader than long (to base of rostnim). 
with numerous tullercles on its upper surface, and four small 
spines in a longitudinal median senes, of which one is on the 
gastric and three are on the cardiac region ; there arc also two 
spines on each branchial region. The lateral marrinal tuber* 
cles (al)OUt twelve in number) are small, and simnar to those 
of the surface of the body. The front is moderately promi* 
nent, triangular, acute, with a tubercle on each side near the 
base. Anterior legs with the arm spinoso and tuberculate 
above, the teeth granulated and principally disposed in three 
longitudinal series of alternately larger and smaller ones on 
the anterior and posterior margins ana upper surface ; there are 
about seven lar^r teeth on the anterior and posterior margins, 
and four on the upper surfact* ; the wrist is spinosc on its 
posterior margin^ granulated on the anterior, and smootiii 
above ; the anterior margin of the hand is armed with sixteen 
to eighteen granulated tubercles, which are larger toward the 
distal extremity ; the upper surface is flat ana smooth, with 
about a dozen tubercles in an irregular longitudinal series ; on 
the posterior margin are about seven larger granulated tuber- 
cles alternating with smaller ones. The under surface of the 
anterior legs is perfectly flat and smooth, and the inner margin 
of the under surface ot the hands is finely granulated. The 
tubercles on the merus joints of the ambulatory legs ore rety 
small. Ijength (to base of rostrum) and breadth about 

5 lines. 

Hob. Eastern seas {H^M.8. ^ Samarang ^). 

This species is remarkable for the perf&$t smoothness of the 
under sunaoe of the anterior legs ana of the upper surface of 
the wrists. It presents also another character which is rarely 
found among the species of Lambrm } the basid (u the real 
second) joint of t4e outer antennm is larger than the next 
joint. 

LanArus longtmanue? 

fCaneer hngimam$ $ , Linn, Mus. I^ud. Ulr. p, 441 (1764) ; 8y»t Nat 
p.l047(17(JC). r V / 

Lamhrui hngimmm^ M.-Edw. Uist Not. Crust, i, p. 354 (1834). 

Carapace depressed, much broader tlian long, with shallow 
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concave intenpaoes between the r^ons, and covered with 
small conical acute tubercles; the spines ot the lateral margins 
are conical and scarcely lon^ than those of the surface of ‘^e 
body. Hosimm vety small, acute, with a spine on each side 
of tlte median one ; interocular space smooth, concave. An- 
terior legs greatly donated ; arm spinulose above and on its 
anterior margin; on the posterior margin are seven longer 
spines, alternating with smaller ones ; wrist minutely tubiw- 
culate above, and with six or seven alternately larger and 
smaller spines on its posterior margin; hand spinulose or 
tuberculato above, its anterior margin wiui fifteen to eighteen 
compound or branching spines, which increase in size towmfis 
the distal extremity, posterior margin with five to eight 
longer, alternating with smaller spines ; under surface of arm 
and wrist nearly smooth, of hand minutely granulated or 
tuberculate. Spinules of the merus joints of the ambulatory 
legs very small. Penultimate joint of the postabdomen of the 
male armed with a spine or tubercle. Length of an adult 
male to base of rostrum { inch ; breadth 1 indi. 

Hob. Eastern Seas: Javan Sea IU.M.8. ^ Samarang') i 
Dunk Island (/. MeumUivragf H.M.8. * RaitlemaJce ’} ; 
Isle of France {Old CoUeotion), 

1 have described this species at length because,^ although it 
is probably the sjiecies intended by M.-Edwards in his mort 
diagnosis of L. longimanua, it is possibly not the Cemeer 
Immmanua of Linnaiua. 1 may here note tliat the specimens 
in me British Museum from Inaia, Singapore, and the Philip- 

n es, referred by White (* List Crust. B. M.* p. 11) to Lam- 
8 Umgtimnuaf appear to belong to Lambnu qffims, A. M.- 
Edwards. This latter species has evidently a very wide 
range, and may perhws be idenfical with the long-pre- 
viously described L. petagieuSf Bilppell, as it differs only in 
the smoothness of the anus on the front part of their upper 
surface, and in the greater prominence of some of the tuner- 
cks on the posterior (onter) marfnn of the hand ; and s^i- 
mens of both varieties ate in the British Museum from Zan- 
zibar. 


h. Menu jednts of the luabalatoiy leas not armed with spines or 
distinct tuhetelea 

Lambnu dtiflex\^ron8f sp. n. (PI. Y. fig. fi.) 

The carapace is strongly constricted behind the orints, with 
the cardiac region very convex, and with an oblique but 
shallow sulcus cm the manohial regions, and is covered with 
closely-set small tubercles; the uitoro-lateral margins are 
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unarmed ; but there are two lar^r tubcrclee or small spinoB on 
tlie poBtoro-Iateral margins. The rostrum is vertically do- 
ilexed, triangular, and granulated above. The basal antennal 
joint is very small ; the epistoma is large : the snbhepatic and 
pterygostomian regions are not channelled. The anterior 
legs nave the arm rounded and tuberculate above, with 
small spines on its anterior margin; the wrist is tuberculate ; 
the hand with a few tubercles on its upper surface, the ante- 
rior matgin armed with about ten, and the posterior with four 
Ipranulated spines. The under surface of arm, wrist, and hand 
18 dosely granulated. Tlie ambulatory legs are smooth, and 
arc not compressed and cristate as usual in the genus. 
Length to base of rostrum, and breadth, nearly ^ inch. 

HcA. Ceylon {E. W. 11. Ifoldstoorlh, Esq.) . 

The vertically deflexed rostrum and carapace, devoid of 
spines on its surface and anterior margins, and nun-com> 
pressed ambulatory legs are characteristic of this sjiecies. It 
seems to be allied to L. gracilis^ Dana, a species from the 
Fijis, in the form of the carapace and legs ; but in that species 
the carapace has a spine on the cardiac and each branchial 
region, and elsewhere appears to be smooth. 

Lamhnu hoplonotus. 

LattArm hophmatm, Ad. & White, ZooL Boiuatanar, Oriut. p. S6, pL vii. 

%. 3 ( 1848 ). 

In the typi^ form of this species, as exemplified by the 
speoimeu bdtring White’s label in the Museum collection, the 
carapace is covered with large, rounded, grannlatod tubercles, 
and the spines of tlie antoro-lateral margins ore small, obtuse, 
and rounded, the last only (lateral epimanchial spine) being 
greatly elon^ted. The rostrum is very small, triangular, 
and acute. The eye-peduncles are short and thick. The 
upper surface of the arm, wrist, and hand is covered with 
irrogidarly disposed rounded tnWcles; the sjnnes of the 
anterior and TOsterior margins of the hand are straight and 
granulated at base ; the under surface of the arms is strongly 
tnberculated. White’s stiecimen is labelled tinly as from tlie 
“ Eastern Seas.” 

Below are described three veiy distinct forms which are 
provisionally regarded as varieties of L. Acplonotus. They 
are, unfortunately, repesented each by only one, two, or three 
specimens ; and a larger aeries might either establish them as 
distinct spwiee, or show that L, hophnotua is a wi^ly distri- 
bated form, subject only to local variations. 
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Vwr. gramlotM, 

Carapace cotuiderabljr broader than l<»g, j^analated above, 
the grannies closest upon the surface of the waodiial, ^tric, 
luid cardiac regions. Antero-lateral margins with about a 
doecn small obtuse teeth, followed by a veiy long acute sutne, 
to which socoeeds a shorter spine on the rack of each oi the 
branchial regions ; the postenor margin of the carapace be- 
tween these spmes is granulated. Eostrum triangular, not 
deHcx^, and minutely granulated on its lateral margins. 
Anterior legs elongated ; arm with about five long spines on 
its posterior margin, alternating with very small apinm, with 
about four tubercles on its upper surface, in a longitudinal 
series^ and twelve to fourteen unequal tubercles on its anterior 
margin ; wrist granulated above, and with four or five spines 
on its posterior margin; hand with about six long spin^, 
alternating with smmler ones, on its postenor margin, with 
about four distant tubercles in a longitudinal series ou its 
iqiper suiface, aud nine or ten spines ou its anterior margin, 
increasing in leug& toward the distal extremity ; the nnder 
surface ut arm, wrist, and hand is nearly smooth. Length of 
car^ace to liasc of rostrum 5 lines, breadth 6 lines. 

itab. Philippine Islands, Corregidor {Gaming) . 

The specimens descrilm above have been referred by 
Wliitc, in the ‘List of Crustacea in the British Museum,' 
p. 12 (1H47), to L. aerratuSf M.-Edwards : but they differ in 
nearly all the characters mentioned in his brief diagnosis. 
They are much more nearly allied to the ^ical Lambrus 
hoplonotm of Adams and White, and may, indeed, be the 
young of that species, but differ in the much smaller granules 
of the carapace, and much fewer tubercles on the upper sur- 
face of the hands. In both varieties the margins of the cara- 
pace and anterior legs arc clothed with close long hairs. 

Var. longmulie, (PI. V. fig. 6.) 

This variety is allied to the preceding and to the typical 
A. hojplon 0 tu»\ but the tubercles of the carapace aud of the 
upper sorface of tiie anterior legs are much longer, and, like 
the teeth of the antoro-latetld margins, tend to peramo vori- 
tahle nunes. The lateral epibranchial spine is relatively 
much sorter than in L. hooUmtiua. The rostrum is perfectly 
SBiootii above and upon the lateral margins. The eyes are 
remarkably hmg for a species of tliis genus, and project 
beyond tite orbits, the outer margins of which are deeply sul> 
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cated. The ambulatory legs are more robust. Length of 
carapace to base of rostrum, and breadtli, \ inch. 

Hab, Australia, between Percy Islands and the maii^ 
lat 21^ 60^ S., long. 150^20' E. (iZ.Jf.5. ^ BaUlesnake; J. 
MaaffiUitfray), 

Two specimens, males, arc in the collection, dredged in 
17 fatlioms, on a bottom of coarse sand and shells. 

. Var. plamjrons, (PI, V. fig. 7.) 

In this variety the carapace is covered with numerous, 
small, rounded tubercles or granules, and witli rather larger 
rounded tubercles on the antcro-lateral margins. The lateral 
epibraucUial spine (in an adult female) is rather short. The 
eyes arc short and thick. The orbital margins are distinctly 
granulated ; the rostnim is trian^jular, rather prominent, flat, 
smooth, and scarcely acute at its distal cna. The upper 
surface of arm, wrist, and hand are tuberculated. The spines 
of the anterior and posterior margins of the hands are straight, 
flattened, and rather broad and not granulated at base ; the 
under surface of the anterior legs is nearly smooth. Length 
of carapace to base of rostrum nearly f inen. 

Hab. Ceylon (E, W* IL Holdaworth, Eiq,). 

The form of the rostrum, of the spines of the hand, the 
granulations of the carapace, and the short lateral epibranchial 
spine serve to distinguish this variety. 

There are some young individuals from the Gulf of Sues 
(MctcAndrew) which differ from all the preceding forms in 
tlie existence of a small blunt tootli on side of the ros^ 
tram, which is sulcate above; but these 1 will not at present 
designate by a distinct name. 

Lemhrus eurviapiniM^ sp. n. 

Tins is a species liclonging to the same section of the genus 
as L. hoplonotus. and closely allied to it. Tt has the granules 
of the upper surface of the carapace small and subsmniform. 
The rostrum is very small, acute, and granulous on lU lateral 
margins. The teeth of the anlerodateral margins are much 
longer and become well-developed spines as they approach 
the lateral epibranchial spine, wnich is extremely long. The 
inner maigin of the arms is minutely spinulose ; and the spines 
of the anterior margin of the hands are long, acute, and 
curved upward and forward at the tips. Length of carapace 
to base of rostrum f inch. 

Hab. Java Hea {HM.S. ^ &i^maranff^). 
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{ 2. Canpaet mmtty pniduetd pmr Ike bam ambaia^ kg* ai it* 

pa$tero~takrai aagkiy md with the pottirodaterul margm* nearig m a 
etraigU Ihw wHk (he potierior margit. Aatmor leg* thvrter, nutrgm* 
dentate, bat rarefy tj/Mme, (IVutenopoideB.) 

LcmArue (Partkenopoidee) erotus, sp. n. 

{PI. V. fig. 8.) 

Carapace triangukr, slightly produced over the bases of 
the anibulatoiy legs, Hi posteroJateral angles foming a decided 
angle with the straight posterior margin ; its surface is without 
tubercles or spines, but is uniformly and deeply pitted and 
eroded ; somewhat larger pits mark the interspaces between the 
gastric, cardiac, and branchial regions ; the rostrum is small, 
triangular, and defiexed. The inferior surface of the I'arapace 
is similarly but more regularly pitted. The anterior legs are 
robust and eroded ; the arm greatly dilated ; the hand with a 
prominent, oblique, scarcely dentated crest on its anterior 
surface; lower nngcr broad and triangular in shape. The 
ambulatory Ic^ are eroded and pitted Ime the body. Length 
5 lines, breadtli about 6 lines. 

Hob. Eas^m Seas {II.M.S. ^ Herald'). 

This species cannot be confounded with any other of the 
genus known to roe. 

Lambrue (JParthenopoidee) expannu, sp. n. 
(Pl.Cfig.9.) 

Carapace subtriangular, and greatly produced at its postero- 
lateral angles over the bases of the am rolatoty legs ; tlic gas- 
tric and cardiac regions are very prominent ; the surface of the 
carapace behind and on either side of the gastric region is 
very concave. There are three obscure rounded tubercles on 
the ^tric region, an obscurely granulated ridge on the 
branwial regions, parallel to the ante^lateral maigins, and 
a few small granulations on each side nearer the cardiac 
region. The straight posterior margin of the carapace and the 
lateral margins, near the postero-lateral angles, are minutely 
denticalateu; the lateral marginal series of denticles are 
continued forward onto the ;|^erygoetomian regions. Tlie 
front is rather prominen^ slighfiiy concave above, granulated 
near and obtuse at its mstal end. The anterior legs are 
smootti and not eroded above; arm with a series dosoly- 
set granulated teeth on its anterior margin; upper surface and 
iwsterior margin obscurely granulated; hand ve^ robust, 
with five or six teeth on its anterior margin; posterior maigin 
uneven, hut not toothed ; fingers tltick, smooth, and curved. 
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The under surface of the arm. wrist, and hand is obscurely 

f ranulatedL The ambulatory legs are compressed, but scarcely 
enticulated. Length to base of rostrum 3^ luies, breadtn 
5^ lines* 

Hob. Madeira {Eev. 22. Boog Watson), 

This species is distinguished by the great development of 
the postero-Jiateral expansions of the carapace and the smooth* 
ness of its upj>or surface and of the anterior legs, in which rc* 
spects it is distinguished from the X. rugosus^ iStim*, and X. 
puh/ieUmy A* M.-Edwards, both from the Cape-Verd Islands. 
It would seem to be more nearly allied to the species very 
shortly characterized by A. M.-Edwards under the name of A 
trigona, of which the nabitat is not known ; but that species 
is described as having the arm strongly eroded. 

A single male example is in the collection of the 
Museum. 

Oryptopodia spcUuHfronSj sp. n. (PL V. fig. 10.) 

Carapace transversely triangulate, with the postero-lateral 
anglers truncated, everywhere punctate and granulated, the 
granulations being largest and most conspicuous on the ele- 
vated cardiac and oranchial regions, and on the postero-lateral 
and posterior expansions of the carapace. The branchial and 
cardiac regions arc much elevated ; there is a strongly raarkcMl 
depression in the centre of the carapace ; and the surface of the 
carapace behind the antcro-lateral margins and posterior mar- 
gin arc concave ; the antero-lateral margins are denticulated 
and the postero-lateral and posterior margins crenulatod. 
The rostrum is prominent, not deflexed, smooth, and of a 
scmielliptical shape, subacute at the extremity, and with a 
series ot submargmal punctures. The anterior lep are very 
robust ; surface smooth but coarsely punctured ; the anterior 
and posterior margins of the arm are produced into dontated 
crests, the posterior expansion being greatly dilated towards 
the distal extremity ; the oblique crest on the anterior surface 
of the hand is armed with six prominent triangular teeth, the 
posterior margin being three-aentated j the under surface of 
the anterior legs is coarsely punctulated and granulated. The 
ambulatory legs are smooui, longitudinally carinated on their 
upper and under surfaces* Lengtli of carapace to base of 
rostrum about 1 inch, breadth nearly 2 inches. 

iZoJ. Shark’s Bay, Western Australia ^ Herald^^ 

F, M, Rayner^ 

The description is taken from an adult male example. Xt 
is distinguished from C,Jbmicaia by the granulated carapace, 
from C, contracta, Stm., from Hong Kong, by the non-*con<^ 
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traction of the carapace behind the orbita. Mooeover the 
carinaa on tlie tneras and iachinm joints of the ambulatory 
logs ate not armed with spines as in (7. oontraoki. 

Cryptopodm opatvlijrons, var. lavimana. 

There are in the British Husenm two smaller specimens 
(inalro) which probably belong to the same species as the one 
descril^ abure. The carapace is tnberculated only upon the 
elevated parts of the branchial and cardiac renons^ and on tlie 
posterior and postero-lateral expansions; elsewhere it is smooth, 
scarcely even punctured. The upper surface of the arm and 
hand is smootli ; the lower is also smooth^ except for a longi- 
tudinal median ridge of granules. Of this variety one speci- 
men was obtained on tlie coast of Borneo, the other is witlinut 
indication of locality. As the specimens are of smaller stse, 
they probably represent tlio younger condition of the species. 

CeratocarcinuB tpmoaia, sp, n. (PI. V. fig. 11.) 

By this name 1 propose to designate a specimen of very 
snail size, which may be immature, yet differs more remark- 
ablv from the type B{icoie8 of the ^ijenus (0. lonffimanua, Ad. 
& White) than do tho other described species, 0. »pecio»u8, 
Dana, and C. A. M.-£dwards. The spines of the 

rostrum, lateral matins, and gastric renon are far lon^r than 
in eitlier of the species above mentioned ; and there is in addi- 
tion a smaller spine upon each of the branchial regions, two 
spines npon the wrist, and one at the distal end of the upper 
margin of tho hand and of the roorus joint of each of the am- 
bulatory legs. Length only li line. 

Ila&, Eastern seas {ITM.8. ^Uerald^. 

The specimen appears to be a female ; as in tlie other species 
of the genua, the antennie are completely excluded firom the 
inner orbital hiatus. 


EXPLANATION OF THE PI^ATEa 
PiAialV. 

F%r. 1. Jic^aopm CHMhtri, fiimale iudividuslt nat. siso. 1 «. Lateral 
view of oanpaee of ffie same, ahowfaig the vaiy prominent 
dontd iplnd : nivt iisd. 

tmm of the seme, viewed teom tho hide ; ftnilier enUiifireda 
d. JFtumiapaaffimf nude iitdiyidtiiil : XH diiim. 3 a. Lateral ^lew 
of rostrum of the same : x S diam. 
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4. Owril^nm graoUipeij male iudividual: X U diam. 4a. Lateral 

Tiew of oara^oe ox the same, showings the dinpositioQ of the 
dorsal spines ; X I i diam. 

5. Taramithrar (Poi'amithrax) $pm(»6w, male individual : nat sixe. 
0. JRwo mriniimna^ mole individual, X IJ diam. Oa. Outer view 

of hand of tlie same : X 3 diain. 

Fip, 7. Hycatenm graciUrodrtB^ male individual : X 14 diam. 

Fig, 8. Ijateral view of f^ont of carapace and rostrum of Pmidtnnmjmv 
mriuM, male individual : X 3 diam. 8 a. Ijitoral view of the 
same parts in a female individual, showing variation in the 
form and direction of the rostral spines : x 3 diam. 

Fig, 9. purviroBtriSf female individual ; nat. sire. 


PlMTB V. 

Fiff, 1. Oarapace of Othmia quadridentata : nat. sixe. 

JFi^. 2. Parmhoe tidAmdoHy male Individual : X 2 diam. 2 a. Inferior 
view of frontal and antennal rugiou ut the same : X 4 diam. 

My, 3. Lamhrm Jloltkvoorthi^ female individual : nat. sixe. 

Fig. 4. Zambrus knjiatrym^ male iudividual ; nat. size. 

JFfy. 5. Tjamhrm d^e.ctfrons, male individiud : nut size. 5 o, Ijateral 
view of front of the cephslothorax of the same, showing the 
dedexed rostrum : X 2 aiam. 

0. Front of carapace and rostrum of Zambrus hijpknatuSf var. hngi^ 
oeidia : X 3 diam. 

Fig. 7, Front of carapace and rostrum of Z, hi)plon€itm, var. pfani/rons : 
X 2 diam. 

PHy, 8. Zanibtus (Ptrthmopoidea) erotu$f male individual : X Ij diam. 

My.il Zambrm(P(niJimopoidm)ej^nm4»y male individual; x 14 diam. 

Mg. 10. Ctypiopodiii apaimfrom, male inclividual ; nat me. 

Fig. 11. Oat'atocatrmus spmosmt, lemale individual : X 2 diam. 11a. In* 
ferior view of antennal and orbital region of the same : further 
uiagnided. 116, Outer view of hand : further magnided. 


11. — Notes on the FcJmzoic Bimlved Entomostraca* No, 
XII. Some Carbon^rous Species belonging to the Genus 
Carbonia^ Jones. By Professor T. RuPEHX* J0N£8| F.B.S,; 
laid James W. Kiiikby, Esq. 

[Plates n.&IIL] 

In previotiB papers on Carl^niferons Entomostraca we have 
attempted to show^ and criticalip^ examinei what has been 
already done in investkating this interesting though some** 
what difficult group of fossils. 

In a paper published in May 1865 we gave the result 
of an examination of a series of specimens from Bavaria^ 


Aun, & Mag. Nat. Hist. sor. 8, vol. xv. p. 404. 
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illiutnitire of the species described by Count Mttnster m 
1830 •. 

In July 1866, in another paper f, we discussed what 
had been done by British authors, from the time of Ure 
(1793) to tliat of M'Coy (1844), our^ observations being 
based, in several instances, on an examination of type spe- 
cimens. 

In 1867 we gave, in the * Transactions of the Oeolorical 
Society of Glasgow,’ a list and short account of the l^to- 
mostraca occurring in the Carboniferous rocks of Scotland 
The list included a great many new species (discovered by 
Mr. John Young and other Members of the above Society), 
most of which Imve yet to be described and figured. 

In 1870 one of us described some species (Garbonue &c.) 
from South Wales!. 

Lastly, in 187311, we noticed some Russian specimens 
presented to us by the late M. d’Eichwald, with a few from 
the late Sir B. 1. Murchison's collection. 

These papers, though slight, have helped to clear the way 
for the description of new species, by showing what others 
have done in tnis field of research, and what our opinion was 
of the results of their work, with a view to the rectification 
and unification of the synonymy, and to the determination of 
numerous species not yet described. 

Among other materials which have accumulated in our 
many years’ study of Carboniferous Entomostraca is a large 
suite of specimens belonging to a group of seven species, 
hitherto referred to but which apparently belong to 

the genus OarboniOf established by one of us, in 1870, for 
the reception of two species from the Coal-measures of irouth 
Wales. It is propose to give a brief account of the seven 
Species in the present paper. 

The species in question have the form of ordinary Cifthme^ 
but differ from them in possessing a circular muKle-spot near 
ri>e centre of each valve, alter the maimer of LtperdHia. 
The muscle-spot is commonly seen in casts as a slightly 
raised tnbeicle. Whoi the interior the carapaoe-valves is 
exposed (which is not often), the spot ajmean as a shallow 
excavarion. In some of the ironstones ot the west of Soot- 

* Leoahiard and Bronn's » Jalurbueh fUt d;e, Jtbrg. 1830, 

gp. flU-TO. 

t Ann. ft Mag. Nat Hist aer. 8, voL xriii. p. 82. 

i Trum, Q«£ fioe. CHaagow, voL fi. p. 218. 

S Oaob Xu. rol. vi{.72U. 

p Ann. ft Mag. Nat luat. aar. 4, voL xv. p. 02. 
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limd, y(hm tiie taIvw am of » bright Uack colour, the a|K>t 
is white. 

These Oarhonm are the Oakifetotis Sandstone 

or Lower Ctoboniferons aeries of Scotland; (2) the coal- 
bearing strata of the Carboniferoiu Litneatone aeries of the 
same oonntir; and {8) the Coal-measnres of England, 
Wales, and Scotland. They occur in bituminous shalos. in 
bladc.band aud clayband ironstones, in parrot-ooals, and in 
impure limestones. Individuals of some the species, more 
particularly of C. fabulinaf appear to have swarmed in the 
waters in which mese deposits were formed. Home of the 
strata arc literally full of their remains. They are essen- 
tially characteristic of the carbonaceous {lortions of the Car- 
bomferous System. Wherever conditions suitable for the 
laying down of Coal-measurfs prevailed, there these Ento- 
mostraca flourished, almost to the exclusion of speoies of otlier 
genei'a. 

It ought to be mentioned that we are greatly indebted, for 
multitudes of specimens from tlie west of Scotland, and for 
much information as to the distribution of the sp^ics, to Mr. 
John Young, of Q-lasgow, who is also the discoverer of 
several of the species here described. For other specimens 
we have to thank Mr. James Armstroug and Mr. James 
Thomson of (Glasgow, Dr. liankine of Carluke, Mr. Grossart 
of Shotts, Mr. E. W. Binney of Manchester, Mr. John Ward 
of Longton, and other friends. Our examination of the very 
numerous specimens collected by the Geological Surveyors 
of Scotland has greatly enlarged our knowledge of this 
genus. 

Genus Casbonia, Jones (1870). 

Valves (m known) subovatc, ovate-oblong, or elongate; 
anterior third usually smaller than the posterior; the right 
valve slightly huger than^ the left, overlapping it some- 
times along me mmdle portion of the ventral edge. Hinge- 
line in the middle third of dorsal margin, more mr less defined 
between the anterior and posterior curved slopes of flic dorsal 
margin. Hinge simple. Mosole-spot circular, enelosing 
three or four translucent spots or a lohed pattern ; level or 
slightly depressed on the ontside, somewhat hollow within. 
The vmvoB are bent inwards, in some eases, near tihe muacle- 
spots, and leave slight, snboentral, transverse farrows on the 
cast. 

The ronnd and spotted muscle-mark, hollow within, is 
characteristic of this genus. 



I. (ktrbMiidJii^iM, Sam «id Kirit:t>y. 

(Rll.iig*.l- 10 .) 

CyOer* fiimtiM, 3, k K. Tnok Cteol 6oe, Qlla«||^w, 18G7, vol. U. 

p. il7. 

VytJurt f fithtiUM, 3, & K- Gfcol. Msg. 1870, vol. tiL p. 218. 

1 . Ttfpietd mcm^^ : l<mgth and inch. 

More or l 6 » bean* 8 ha^ed. lX>i«al border arched, highest 
behind; anterior extremity more acately rounded than the 
posterior : ventral border straight or slightly incurved about 
the middle, where the right viuve overlaps the lei^ Height 
more than half the length, sometimes fully two thirds. Dor- 
sal and ventral aspects acutely ovate, widest behind. Surface 
of most specimens smooth, but, in well-preserved valves, 
pitted or rudely reticulate. A circular muscle-spot, snbeen- 
trally placed, is indicated externally in some examples ; but it 
is best seen in casts as a slightly raised spot or tubercle. 

The above gives the cliaracters of what may be taken as 

S ical examples of the species. (Ither specimens show dif- 
'nces that i^pear of varietal value. Ino more important 
of these are; — 

a. Var. humili». (PI. II. figs. 11-14.) 

Elongate; dorsal border flatly convex; extremities rounded 
and more nearly alike than in type specimens; ventral border 
straight Length -^to ^ inch. 

3 . Var. inflata. (PI. II. figs. 15-19.) 

A thick-shelled, obese form, greater in width than in height, 
and with the greatest width nearer the posterior end than in 
other forms, which thus gives tl;e dorsal and ventral aspects 
of the carapace a sobconeitorm outline. Length ^ inch. 

4 . Var. aubangulata. (PI. II. figs. 20-23, and 24?.) 

A gibbous, robust variety, of great relative height, with a 
Bubangniar donal border, and a very abrupt postero-donal 
slope. Length ^ inch. 

^ Tbis vari^ » the largest of any of the forms of O.Jabu- 
lino. We figure with it a sneoimeb from Hillbam, Gamnsie, 
which possesses a sinfilar dorsal txnrde^ bat less angnlate, 
and of very difibrent relative height (fig. 24). Ttds m<qr ulti- 
mately prove to belong to another variety. 

O^jfiiAulina has some xesembluioe to Oj/there enMotOf J. & 
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K., of tbe mariiio beds of the Oarbonifearous Limestoae series. 
The latter is osoalljr smaller than ordinaij examples oi Oar^ 
honia JatmUna ; and ite valres have not the same ventral 
overlap. Othenvise it is not always an easy matter to distin- 
guish them. 

Localitiea and Mode of Ooeurrence.— At Pittcnweom, in 
the Oalciferous Sandstone series, about 800 font below tiie 
base of the Carboniferous Limestone^* C. fabuUiM occurs 
in blackband ironstone, associated with (larltonia Itanlti- 
ntaffa, J. & K., L^rditta ecoUdturdigaUneis (llibbert), 
coprolites (possibly of Rhizodus), and the remains of Lejn- 
dodendron. 

At Millburn, Csmpsie, in the Carboniferous Limestone 
series, it is found in impure limestone, together with Spirorhie 
carhonariua^ Murch., and Sthmariau rootlets. 

In the same fonnatiou at CrosMgatohall, near Edinburgh, it 
is met with in ironstone, with G. Rankiniana^ O. pungent^ 
BpironHs sp., and Lingula aquamijbrmUf Pliill. 

Id the Coal-measures at Provanball, Lanarkshire, it is 
found in black carbonaceous shale, with fish-remains and 
plants. 

Also in the same formation at Pirnic Colliery, Fifeshire, in 
parrot-coal, with Garhonia Raakiniana^ and associated with 
the remains of the Amphibian Loaoomma Allmani, Huxley, 
and Fish, such as Strepaodm eauroidea, Ag., Megediol^ya 
Hibberti, Ag., Coelaoomthua Imturm, Ag., Gtenoaua sp., Plmra- 
canthua gibhoaua^ -^S't omers; also Anthraeamga pumila9j 
Salter, hpirorbia oarbono^iua, Murch. (attached in numbers to 
drifted fragments of fUgillaria),^ and species of Anthohteaf 
Lgndodenaron, CalamiteSf and Stigmaria, 

At the same locality, on another horizon, the variety infata 
occurs in coarse ironstone, which is filled with fragments of 
Calamites, the Entomostraca being found within the fiUed-np 
stems of the plants as well as in the matrix. A similar fact 
was observed by Mr. John Young, who obtained a number of 
examplra of this species from the atom of a Lepiahdeitdnm, 
at Poasil^ear Gla^w *. 

Near Hylton, west of Sunderland, it is met with high in 
the Durhim Coal-field, in a clayband ironstone, associated 
with great numl^ of an J&tiierMi-like fossih Ancglua9 Ftiiti, 
Ejrk%, Oarbonia Rankinianaf J. & E., Segri^m arouata 
(Bean), a s^ies of AntAraoomga, Plant-remains, and the 
wmgs of Orthopterous Insects. 

Other localities we give, with less detail, as follows : — 

♦ ‘List of Carbon. FoaaOa of West of Scotland,' by John Young a«d 
Jamp9 Ainntitronp:, p. 27* 
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Longton, Staflfordshii^ m black Mr. J. Ward. 

BlakemooTi Wyre Foroat, Shropshire, in ironstone, with Fbh-- 
remains and Smrorhis oai^&onmW, 

Bradfoj'd, near Maxichestor, in black shale. 

Ryhopc Colliery, near Sunderland, in black shale and iron- 
stone, with Ctirboma Aniktacosia sp.j Lingula 

Credueri. Ceinitz (rare), the remains of Ganoid Fishes, and 
Plants. 

Wooley Colliery, Durham, in black shale, with AnihracoBia 
sp., Hpirerbu carl^onarius. and Cahmt^^ 

Cmmlington Colliery, Nortnuniberland, in black shale, with 
Anihracima acuta^ Sow.. Spirorbis catbonartusy and Plants. 

Prestwick Colliery, Nortliumberland, in black shale, with 
Anthracoata and Fish-renjains. 

Cf'mst soulii of Newbiggon^ Northumberland, in black shale. 

Coast ncai’ BJyth, Nortliumberland, in black shale and iron- 
stone. 

Shotts Iron-works, Lanarkshire, in claybaud ironstone. 

Whifflet, near Glasgow, in ironstone. 

Kiltongue, near Glasgow, in blackband ironstone. 

Carluke, Lanarkshire, in Mus&elband ironstone, and on 
other horizons. 

Ardric, Laiiarksliire, in blocklmnd ironstone. 

River Leven, neai* Kirkland Dam, Fife, in black shale with 
raacros^rea. 

Scoonie, Fife, in ironstone from the roof of 8-foot coal,” with 
Anthracoina acuta (iiow.) and A. aqutUna (Sow.). 

Mniredge Colliery, Fife, in dark-grey shale, witli AnthracoBia 
acuta, A. aquilina^ Anikracoptera carinata (Bow.), and A. 
modiolarut (Sow.). 

Methil, Fife, in blackband ironstone, with OarJ^onia Ranki^ 
niana^ C, pungena^ Lmta Lddgi (Lea), Spirorbia miiouar 
riuBj AntAraeomga sp., Ganoid scales and bones, and Stig- 
marian rootlets. 

Carboniferous Limestone aeries : 

Rae^s Gill, Carluke, in ironstone. 

Fossil, north of Glasgow, in blackband ironstone, with Oar^ 
honia RaiMniana^ Autkracopkra sp., Bkittodua BibbetH^ 
Ag., Megalichtkgaj Patmoniacua^ X^i^dmdran^ and 
maria* 

Graij^englen. Oampsie, Ijanarkshire, in white limestone,” 
with uarhonia pungena^ Rhizodua Sibberti^ and Stigmarian 
roots and rootlets. 

Fife coast, near Fatfahead, in ironstone. 

Ann* dk Mag, N* ifiCw. 5. VcL iv. 
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Ix)chpeUey Colliery, Fife, in blackband, with HpirorbU sp,, 
LojndofitfobuSj and other plant-remains. 

On the Fife coast, ne.ar Kilrenny Mill, Anstrulhcr, in iron- 
stone^ about 8500 feet below the Carboniferoua LimoRton(^, 
associated witli Carbon in lianlcinianay LepcrdiHa scotolmr^ 
digahnnis^ a lliin-fthelled Mmdina^ and Ganoid scales. 

The Biim Ouariy, Bnnitisland, Fife, in sliale, associated with 
Carbon in hobuJa^ Littorina seotohurdi^fib nninj Kthcridge, 
and Spii o) bis sp. 


2. Carhonia Hankininnn^ Jones anti K ilk by, 

(PL 111. figs. 1~8.) 

Cythifre Unnkiniana^ J. K, Traaa. Gi.ul. Sue. COu^ifjow, J8C7, >ol. ii, 
p. 217. 

Elongate, convex (usually), vith the greatest height and 
width at the posterior third ; lieight less than half the length. 
Dorsal liorder slopinjj flatly from the posttu’ior third towoi'ds 
the anterior extremity, which is rounded ; ventral border 
Btiaight or slightly incurved; pt>sterior extr(*mity rounded, 
with an abrupt dorsal slope. Kiglit valve rather the 
largest, overlapping the left along the middle of the vimlral 
edge. Musele-hpol louinl or somewhat oval. A transverse 
furiovv is often shown on casts near the centre of each valve, 
iTidi(‘ating n hx^al contraction or partial thickening of tho 
shell at tJjih. s])ot. Surface usually smoolli ; Init in some sj:>eci- 
mens a reticnlation is <Uscmiil)le. Length to inch. 

The muscle-spot is larely seen in this speeies ; but the 
transverse I’urrow (fig. 6) is often present in casts. This fea- 
ture also charaeterizes 6 \ suhula ; and it has l^een noticed by 
one of us in C. Agnes from flic Soutli-Wales coal-fidld. 

niis species ranges tlirough the same portions of the Car- 
liomferous series as O. fahvMna ; but, though widely distri- 
buted, ii is less abumlant than tliat species. 

Locdtitiea and Mode of Occurrence. — Coal-measures : 
Blakemoor, Wyre Forest, in ironstone, with fossUs as be- 
fore. 

Hylton, W. of Sunderland, in ironstone. 

Shotts Iron-works, Jjanarkshire, in ironstone and parrot-coal. 
Ardrie, Lanarkshire, in blackband ironstone. 

Carluke, Lanarkshiie, in ironstone, with Spirorbia carbo^ 
nariuB* 

Whifflet, near Glasgow, in ironstone. 

Pro vanl jail, near Glasgow^, in carbonaceous shale, with 
fossils as before. 

rirnie Colliery, Fife, in parrot-coal, with fossils as bcfoi^e. 
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Mcthil, Fife, in blackbiiTid ironaton^ with foaails as before. 
Metliil, Fife, in aott hematite, with Ganoid acales. 

Carboniferous Limestone aerica : 
llao’s Gill, Carluke, Lanarkshire, in clay band ironstone. 
CroftHgatehall, nfiar Edinburgh, with fossils as before. 
Calciferous Sandstone scries : 

Fife coast, west of Pittenweeni, in blac'kband ironstone, 800 
foot behiw the base of the Oarboiiiferoua Lime8t()tte, with 
fossils as before. 

Fife coast, near Billow Ness, in dark shale, 2950 feet below 
the base of the Carboniferous Limestone, with lihizodus 
scales, fipirorbis sp., CydopteriB'^ flabellata^ Brong., and 
Lepidtyph yll am . 

Fife coast, near Kilrcnny Mill, Anatruthcr, in ironstone, 
akiut 5500 fret below the Carboniferous Limostone, with 
Varhonin fahnUna &c. as above. 

A form very similar to, if not idenfiral with C. Ranhiniana 
occurs in the Yellow Sandstone of Cultrn, Holy\voo<l, Ire- 
land, low down in the Carboniferous series (see Ann. & 
Mag. Nat. Hist. scr. 5, vol. xviii. p. 49). 

3. Carhouia siibula^ Jones and Kirkby. 

(PI. 111. figs. 9-13.) 

Cytherp subtdu^ J K, TrauH. (teol, S(m*, of (Ma8gow, JW, vol ii. 
p. 222, 

Yary elongate, subcylindrical. Dorsal border slightly con- 
vex; with an easy slope to the anterior extremity, which is 
reJativcly broad, and projectiug above; and with a more 
abmpt and deeper slope to the jiustcrior extremity, which is 
rounded or, in some examples, bluntly pointed ; vtuitral border 
straight or very slightly concave where the right valve seems to 
show a small ovenap of the left. Dorsal and ventral aspects 
lenticular. Surface smooth, so far as known. Length inch) 
nearly four times the height. 

(J, Bububi has the ereakst length compared with height of 
all the Carhonur, We^ in a measure, assume that it belongs 
to this genus, not havm|f seen specimens with tlie muscle- 
apot^, tliougli casts showing the transverse furrow, as noticed 
in 0, Rmkiniana and G.Agnes^ have rcjieatedly occurred to us. 
Moreover the general habit of the carapace is the same as in 
the species pi’cviously described. 

It 18 found in the tialciferous Sandstone and Carboniferous 
Limestone series. It has not been seen in the Coal-measures. 


* Mr. John Young infonDos U6 that hi* hiu) wliat ho conndors to 
he the tnuacle-i^ or this speeies. 

3 * 
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Localities and Mode of Occurrence, — Carboniferous Lime- 
stone series : 

Cross^atehall, m^ar Edinburgh, in ironstone nodules, with Car* 
bonia JRanhiniana^ pungens^ iwid fabulinay Sjnrorbis sp., 
and Lingrula squainijorniis, 

Craigenglen, Campsic, LanarLshire, in impure limestone, with 
C, liankinianny pungensy aecansy sxiAfihuUnaj and remains 
of MegallchthgHy Palmmiscusy EvrynoiuSy Npirorbis carbo- 
nari us y and Lenidodendron. 

Calcifcrous Sandstone series : 

(Joaat of Fife, near l^ittenweem, in shale, 2356 feet below tlie 
base of the Carboniferous Limestone, associated witli Leper-^ 
ditia seoUdnirdigahnsisy Fish-remains, and Plants. 

Const of Fife, east of Pitteiiweem, in dark tough shale and 
ironstone, 2460 feet below the base of the Carboniferous 
Limestone, with an Avieuloid sliell. 

Coast of Fife, near Billow Ness, in ^cy shale, 3200 feet 
below the base of the Carl)oniferous Limestone, with many 
individuals of Mgalina modioliJbrmis?y Brown, some remains 
of Fishes, Begrichia auharcuatUy Jones, and Leperditia i^. 
Coast ol Fife, Anstruther, in shale and iionstone, 3G00 feet 
IkjIow the basi* of the Carboniferous Limestone, with Leper- 
ditia scotoburdigah n,sis and a thin-shellcd Mpalina, 

Coast of Fife, near llanderstone, in shale and ironstone, with 
Mgalina nwdioliformis 7 and Leperditia scotoburdigalensis, 
Binn Quarry, Burntisland, Fife, in shale, with Carbonia 
fabulina &c. as above. 

4. Carbonia scalpclluSyXu sp. (PI, II L figs. 14-*! 7.) 

Elongate and somewhat compressed. Dorsal and ventral 
margins nearly parallel, the latter, however, being slightly 
concave near the middle ; the posterior extremity blunt and 
subtruncate; the anterior extiemity more produced and 
rounded. Dorsal and ventral asj^ts flatly lenticular, with 
the posterior end rather obtuse. jMuscle-spot circular, rather 
large, and placed a little towards the anterbr end. burface 
smooth (?), Length ^ inch, 

Tliis species is easily distinguished fiom C, suhula bv the 
difference in outline, greater height, and loss relative widtli of 
the carapace. 

It has been found only in the Coal-measures, at Rvhope 
f /olHery, near bunderlanJ, where it occurs in black shale and 
ironstone, 592 feet below the base of the overlying Permian 
deposits. The i^sociated fossils are Carbonia fabulinay the 
remains of Ganoid Fishes, Anthracosia sp., Lingula Credneri 
(rar(»), Higillariay Lepidomndrony and Catamites, 
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5, Carhonia neeam* Jones and Kirkby, 

(PI IIL figs. 18-20.) 

Cyihm^ B 0 camy J. & K. Tmiip. GeoL Soc. of Glaagow^ 18<i7, vol* ii. 

p.222. 

Mytiloid, compressed. Dorsal border arched, highest be- 
hind, sloping rapidly in front to the anterior extremity, which 
is pointed; posterior extremity rounded: ventral margin 
slightly concave, with a small overlap or the right valve. 
Dorsal and ventral aspects compressed ; the width is less than 
one fourth of the length ; the height less than half the length. 
Surface smooth. Length ^ inch. 

This sjiecies is of comparatively rare occurrence. 

Localitieii and Mode of Occurrence, — Coal-measures : 
Blakemoor, Wyre Forest, in ironstone, with G, fibuUna 
&c. 

Hylton, west of Sunderland, in ironstone, with L\ Rankiniana 
&c. 

Carboniferous Limestone scries : 

Oraigenglen, Cainpsie, Lanarkshire, in impure limestone with 
0,jubufina, 

6, Carhonia punoem, Jones & Kirkby. 

(PI. TIL figs.21«2J.) 

Vijiihere pungma^ J & Iv. Trans. Geol. Hoc. of Cllasgow, 18(?7, vol. h 

p. 222. 

A small subcylindrical Carhonia^ pointed at tlie anterior 
end. Dorsal border flatlv convex, highest behind, sloping 
gently in front to a pointed anterior extremity : ventral Ixirdcr 
straight ; posterior extn^mity bluntly rounclea. Height con- 
siderably less than half the length. Dorsal and ventral 
aspects cuneiform, being nearly as ^ ide as high behind, and 
acutely pointed in front. Muscle-spot situate rather anterior 
to centre of valve. Surface smooth, so far as known. Length 
it inch. 

This S|)ecies is the smallest of the series here described ; and 
tho^h somewhat resembling CA sacans.it can be distinguished 
by its general outline being less Mytiioid, and by its wedge- 
shaped dorsal and ventral aspects* 

It is not a rare form in Scotch Carboniferous strata, but 
is, as yet, of unknown occurrence in England. 

LocalitieB and Mode of Occurrence, — Coal-measures : 
Provanhall, near Glasgow, in black shale, with fossils as 
before. 

Carluke, Lanarkshire, in ironstone, with fossils as before. 
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Pimie Colliery, Leven, Fife, in parrot-ooal, with foasils aa 
iMjforc. 

Methil, Fife^ in blackbaud ironstone, with fossils as before* 
Carboniferous Limestone series : 

Craigcnglen, Canipsie, Lanarkshire, in impure limestone, with 
C,fnhuUna and other tbssils as before. 

Crossgatehall, near Edinburgh, in ironstone nodules, with 
fossils as before. 

7. (Jythere? [Carhmia^) hairdioidesy n. sp. 

(PI. III. figs. 24, 25; 26 and 27 V.) 

W(* hav<‘ specimeiH of a form from Pirni<* Colliery, Fife, 
and Craigenglen, (hamjiaie, %vhich may ultimately prove to 
l)(‘long to ( Wlwitiu, ( hily few exiim])Ios of it, however, have 
oocun’cd, and its muscle-sjiot ha.M not bet n seen ; so that for 
the present we figure and notice it as a Cythttiy with doubt. 
Length incJi. 

Jt simuhites a Uairdia in outline, having a regularly arched 
dorsal border, with one end rather pointed, the other rounded, 
and a very slightly convex ventral border. 

'J'lie Fife.shiri‘ specimens are mueh th<' largest, being inch 
in length. A similar form, given to us by Mr. .lohn Ward, 
occurs in the Upper CoaUmeasiiics at Longton, Stafibrdhhirc* 

We liave given particulars of the mode of oceurrence and 
asHOciati'd fossils of the Entomostraea which w^e have just 
deserilied, w ith some detail, as .such facts bi‘ar on the question 
of the physical conditions under whicli they cxistM. It will 
have been seen that the fossils usually found with most of the 
s])ecieft are theremainsof Fishes, Amphibia (in a few instaneos), 
Antliracosia and shells of Unit family, the ubiquitous 
rorbis carhonanusy and Plants (Ferns excejited). These are, 
of course, tlic common fossils of tlie Pala)o« 5 oic coal-bearinff 
strata ; and about their natural habitats wc do not know much 
after all. In two localities species of Lingula^ arc associated 
with them. In anothcT (whore Carhoniu fabaUna attains its 
largest development) he^erdiiia itcotohunligalenuis is abun* 
dant; and \\nn Leiperditta in other localitms has sometimes 
marine compnnionH. One sjjoeies, Varhonia ndmluy is com- 
monly accompanied by AlyaUna modiolifortnis^y Brown, 
which is a very common fossil in the lower portion of the 
Oalcifcrous Sandstone scries, and repeatedly occurs witli 
marine fossils, such as species of Acoinujiy Aoicuhpecten^ 

* In tho of (tormany Ltngnln in nswKsintoH with £ntkeHai of 
hi acliUh- water habitat . H«io Mnin>gr. FowdI I'al. 8oc. 1863 

pp 4s, 41^ * ' 
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Murchisonia^ Dellerophon^ and Orthoc^as. Thus in some 
few instances we find Carhontm associated with fo^ila that 
are either estuarine or marine^ or have decided marine affini- 
nies. In the majority of cases they are found witli fossils 
whose natural habitats we do not know. This is the substance 
of our present knowleJ/^c on the question of the physical con- 
ditions belonging to deposits containing the above-described 
species. 

The following list may be of nsc in showing wliat Ento- 
in(*strnca occur in the British Coal-meoBiires Ik'ShIcs six of the 
seven deseribid in this paper. 

Lht of BiiHih'Pil hhifotHostmea (lesor{I>ed from the CociUmra-- 
sures of Grmt Britain ^ with liefertnims to Figures of the 
Sprofea, 

1, Cv})ridina radiatn, Jj iT., <S Rn Mniiofrrapli of Bi it. Garb, Entomos- 
trflCR^ part i. lH7t, p. 14, pi. % 0. 

Si* Iteyrichiu arcuata Ann. Ar Mo^. Nat. Ilhl. 3880, \ol, ix. 

woodcut at j» 877. 

n, Aubareuata, JonrSf Monog^r. Kosa li)HtheusB, 180i3, p, 120, pi. i, 

10 , 17. 

4. Ii<*jH»rditia influla {Murrhibnfi)^ ^SSilnrin,’’ 4th (Ord) edit. 3807, 
woodcut p. 801. 

f>. (’aiidona.'^ Snltcriaiiu, Jourt,j M«mogr. 3 *'o< 4 .s. Erttlu 1803, p. 122, pi v. 
31 . 

0. GytJioie ^ bniidioide^, J, A',, fiimn’d in prcMtiit poner. 

7. Gkrboniii Evidina*, Jone^f Geoi Mag. vol. \ii 1870 , p. 218, pi. ix, 

fig. 4, 

8. Agnes, Oeol. Mag. vol. '^ii. 1870, p, 218. pi. ix. figs. (V- 10. 

0. y Hp., Jitfuif Geol, Mag. %ol vii. 1870, p. 218, ix. fig. 0. 

30 . — . fabiilina, J t^' K ^ figured in pn'«f‘n1 jiaiKT. 

3 1. Kankiniana, J. tV AT., figured in pfeawit paper. 

12. — ‘»calpcl]u«, J. A", figurt*d in latiflcnt pa}>or, 

UJ, accaiis, J. it A*., figured in preaoni paper, 

14. puTigtMiB, «/. 4* AT, figured in proa<‘nt paper. 

1/3, l^tlnma Adamsii, Jotm. (leoi. mag. vol. vji 1870, p. 217, pi ix. 
<ig«,J,2. 

HQ, audrars., Monogr. Foss. Ewthonttv 1803, p, 23, 

pi i. tigs. 8“ IH. 

17, teneua {Jurdnn)^ Motuigr. Fosa. EstLeriie, p. 31, pi. i. figs. 20, 

27, Ac. 

18. tjcaia lA'idyi (i>Y/h and var. Willian«w>niana, Mimogi*. Fuss. 

h^tberiee, p. llo, pi. i. figa. 39, 20, pi s* figs. 11, 12; and Qeol. 
Msg. \ol vii. p. 210, pi, ix. figM. 1 1 14. 

EXPLANATION OF T1IK PLATES. 

IL 

All the figures magnified 25 diameters, except 9 and 10, which am 
more highly nmguifioa. 

F%. 1, (JarhmnfuMim : left valve. Millbum, Oampsio. 

F^. 2. The same: right valve, allowing musculur apot rraigcnglcu. 
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Fig* 8. The same : east of ri^t valve, showing muscle-spot. Millhum, 
Oampaie. Fig, 4. JDoml view. Fig, 8. Ventral view, 

6. Tho same : right valve, livhope Ooluory, Sunderland. 
jR&. 7. The same : r^ht valve. Millbum, Campsie. Fig. 8. End view. 
f\g, 0. The same ; portion of surface of sj)ecimen firom rrovanhall. X 
76 diam. 

Fig. 10. The same : portion of surface of specimen from Whifflet. x 
76 diam. 

Fig, 31. CarboniafahuUnafVta, humiiis: loft valve. Orajgonglon. 

JFV^. 1:2. Tho same: right (?) valve. Craigenglen. Fg. 18. Dorsal 
outline. 

Fig, 14, The same: loft valve, showing imtsclo-spot Pmiio Colliery, 
Loven, Fife. 

Fg, 16. Varhoma fahulmaf var. ir^ettai loft valve and part of the edge 
of right valvo. Piruie Colliery , Fg.Ui, Ventral view. Fg.l7, 
End outline. 

FXg, 18. The same : cast of right valve, showing muscle-spot. Craigcti- 
glen, F\g. 10. Dors^ outline. 

Fig.^, Uftrionta/abu/ina, var. subangulatn: loft valve. West of 
tenweem*. 

Fg, 21. The same : cast of right valve, showing muschv-spot. West of 
Pittonwf'em. Fg, 22. Ventral outline. Fig, 28. End outline, 
Fg,^, Oarbonia fftbubnaj var. submgtfiafa (? ) : right valve. Hillhum, 
Campsie. 

]?nATJc ni. 

All the llgures magnified 26 diameters, except fig. 8, which is more 
highly magniBed. 

Fg. 1 . (ktrbania Mankiniana : left valve. West of X’ittenwoem. 

Ftg.2, The same: rif^t valve, l^rovanhall. JFVg. 8. Dorsal outline. 

Fg, 4. Ventral outline. Fig, 6. End outline 
Fg. 6. The same : cast of right valve, showing transverse furiow. West 
of X^ittenweem. 

Fg, 7, The same : cast of right valve, showing muscle-spot and slight 
furrow. Weal of I*ittenweem. 

Fig, 8. The same: nortion of surface. ProvanhalL X 76 diam. 

Fig, W. CitrhMtia : left valve. CrossgatehaU, near Edinbuigh. 

Fg, 10. The same: right valve. Uilmerton. Fig, 13. Ventral outline. 

Fig, 12. Dorsal outUne. Fg, 13. End outline. 

Fig, 14. Carhmia scaJpeUuB : cast of left valve, showing muscle-spot. 
Kyhope OolUety. 

Fig. 16. The same : right valve, showing muscle-spot. Kyhope Colliery. 

Fg, 1(5. Ventral outline. Fg, 17. End outline. 

Fg. 18. Carboma seeam : right viilve. Craigen^en. 

F\g, 19. The same : left valve. Cra4?englcn, ^^7, 20. Dorsal outline. 
F\g, 21, Carbonia ptingem : cost of left valve, showing the muscle-spot. 
Methil. 

Fig. 22. The some: right valve. Craigenglen. Fg. 28. Dorsal out- 
line. 

F^, 24. Cglhere (?) hairdiaidtts : right valve. Pirnie C0IH017. Fig. 26. 
Dorsal outline of single viuye. 

Fig, 20, Ogtket 0 P near 0, P hgirdi^idcB : right valve. Craigenglen. 
Fg, 2>. Dorsal outline. 
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IIL — On a small Cofleation if Arachnida from ike Island 

ofJohannaf mth Note on a Uomoptarom Insect from the same 

Locality. By Akthur G. Butler, F.L.8., F.Z.S., &c. 

[Plate I.] 

In the year 1877 Mr. 0. W. Bewsher »ent to the British 
Museum a scries of ArthTO})oda collected by himself in the 
island of Johanna, Comoro group. 

Of the insects under my immediate charge the Hemiptera 
Homoptcra were alone repiTsented, by an apparently new 
species of PhymatosWlia^ St&U Unfortunately the example 
was sent over in spirits of wine, and is so discoloured and 
shrivelled as to render it im}>0SBible to characterise it with 
certainty. 

The Araclinida are represented hy seven species of Am- 
neidea, five of which ajipear to be distinct from any thing 
hitherto described ; they exhibit a strongly marked Masearene 
character: the two most interesting forms in the collection 
are a now species of Spermophora (rholcidaj) and a probably 
new species of Paaiihea. 

The following is a list of the species : — 

1. Heyiodes amarnntea. 

ScyOiden amarantea, Vinson, Aran, la li^omoDi Maurice et Mada- 
gascar, p. 11, pi i. %. 2 (1B«3) 

The single specimen sent is unfortunately destitute of abdo- 
men. This factj taken in coniunction with the long legs of 
the species (the temora of whicnarcdistinctlyrugulose), gives 
it so completely the facies of a Phalangid, that until f had 
subjected it to a careful examination J was completely puzalod 
as to what genus it belonged to. 

2. Pasithea folitfera^ n. sp. (PI. I. fig. 1.) 

Cephalothorax fulvous, marked with black dots and lateral 
divergent Hues, as in P. Luami ; eyes black ; legs fulvous, 
rather thickly studded with long black spines, hut not banded 
with black ; abdomeP bright sap-green, the whole central area 
on the upper surface occupied by a broad, central, longitudinal, 
slightly darker green baud, of a leaf-like form, Ixwrdered and 
intersecsted with white ; ventral surface with pale central area 
liounded by two slightly divergent curved white stripes. 

Structure similar to that of P. Lucasti; relative length of 
le^ 1. 2, 4, 8 ; length of cephalothorax and abdomen together 
14 miUimsi 

It is just possible that this may be a remarkable variety of 
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P. Lticaett {8ph(zsu8 Lumati^ Vinson, Aran, des flee <lc la 
Bdun., Maur. et Matlag. pi. xiii. fig. 3) ; but the dilferencen in 
the coloration of the abdomen and legs arc so well marked, 
that it seems j)robable tliat it is distinct. 

3. A if ns Bewsheri^ n. sp. (PI. I. fig. 2.) 

cj . Cephalothorax shining blackish picoous ; a transverse 
«iil>cruciform marking just Ijeyond the middle; three uneijual 
oblique white lines (only visible when the spiiler is dry) just 
behind ihe posterior lateral ])air8 of eves ; abdomen brassy 
brown, crossi‘d in tlu‘ et'Titre and towards the jiostc'rior extre- 
mity by two slightly arched while lines intennipterl in the 
mi(fdle ; two wliite spots close to the posterior margin ;* legs 
piceoLiH, with the terminal tarsal joints fulvous ; metatarsi of 
post(‘rior pair of legh indistinctly lianded w ith fulvous ; palpi 
piceoua, clothed with silky whitish hairs, terminal joint ful- 
vous below ; falces piceous ; pectoral shield and coxaj fulvous ; 
venter grey. 

Cephalothorax square to the middle, tlnmee slightly and 
gradually contracted, and wdth its posterior margin convex; 
superior surfuee smooth, its highest point being in the centre, 
which is bounded by the posterior lateral oculifeious tubercles; 
on each side of this central ridge the surface is oblique ; 
ab<lonien sulx-ylindrical, tnmeated at each end, slightly wider 
in front than heliind ; relative size of eyes as follows— ante- 
rior central, antfU'ior lateral, posterior lateral, intermediate 
lateral, the a r* pair being about six times the sixe (»f the 
a I pair, the i I toeing situated ut about the centre of the 
interval between the two other lateral pairs ; relative length 
of legs 1, 2, 4, 3; length of cephalothorax and abdomen 
6 inflliins. 

4. Attus Johanna*^ n. sp. (PI. 1, fig. 3.) 

tS ? - Cephalothorax blackish piccMms, dull, crossed behind 
the middle by a bisimiatc fulvous band (obscured by white 
pile when dry) ; the lateral murghiH, borders of anterior ocuU- 
ierous tubercles, and a spot on the caput white ; abdom<vn 
blackish, with the margins and an ornamental longitudinal 
sceptre-like central Hiripe white ; legs and palpi pieeous, banded 
witn white ; under surface of tei'itiiuul joint of paljii. coxal 
jeiints of lep, and pectoral shield fulvous ; venter whitisli, with 
central ana lateral longitudinal blackish lines. 

Cephalothorax inverted-bell-sliaped, its suiierior sutfacc 

* l^'ni T nliould propofit' to mdicale thcae l>> lelU»r» e. 
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flattened m front and shelving behind; abd<>men anbcylin^ 
drical, narrower behind than in front, witii truncated anterior 
margin ; relative size and position of eyes as in the preceding 
species, briefly expressed as follows — a c 6, a 1 1, t i ; 

relative hmgth of legs 1, 3, 2, 4, but the tliree posterior pairs 
differing very slightly in length ; cephalothorax and abdomen 
logotlicr 7 millims. 

lliis species seems to be intermediate in character between 
A, ha^tizatus of Rodriguez and A. mmoivorue of Reunion and 
Alauntius ; it is, however, unquestionably nearest to the 
latter. 

5. Atfu$ anjuanmj ii. ap. (PL 1. fig. 4.) 

5 . Ceplnilothorax piceoua (when dry of u golden bronzy 
<'olour), ciossod iK’liimf the middli* by n bisiuuatcd castancous 
boll, beliiud which the c<»loiatioii is paler than on the caput; 
ubdonion \v hity ]jro\vn, with a longitudinal arched black stripe 
on each side ; anterior Ixirdei black-hpcekled ; spinners black- 
ish ; legs and palpi castaneous, clothed with white hairs; 
falces niccous ; legs below and pectoral shield fulvous ; venter 
wdiitish. 

(kqihalothorax rather elongated, invcrted-belUsliapcd, flat- 
tened in front and obliqitt'ly aiTheu from behind the posterior 
oculiferouB tubcrclcH, the latter placed at anterior third ; abdo- 
men ovate, with convex antenoi margin, posterior moj'giri 
acuminate ; relative size of eyes, a c 6, a ^ ^ i 5 

tivc length of legs 1, 3, 2,4; cephalothorax and abdomen 
together 8 milhms. 

Apparently allied to A, qfricmuui of Il(?union. 

6. Spermophora €07Horottm8y n. sp. (PL 1. fig, 5.) 

Fulvous, wdth whitish abdomen ; falces IhjIow reddish eas- 
taneous. 

Oephalolhorax invertcd-hcart-shaped, {Kistcrior margins of 
the caput indicated by a depressed V-8l**tpcd line, from which 
a central depressed longitudinal luu' runs to the posterior 
margin; abdomen ovoid; legs somewdiat sparsely but regu- 
larly covered with minute black granular dots ; tarsi clothed 
with short setse ; palpi setose ; pectoral shield elongate scuti- 
form ; eyes six in number, about equal in size, placed in pairs ; 
the anterior pair placed in the centre of the anterior portion 
of the caput, the lateral pairs at about the same distance twm 
the anterior pair as is covered by the two eyes themselves, and 
placed obliquely; male pal pus with the iburth joint barrel- 
shafH^d, much larger than the three preetnling it, tenninating 
m a bulb-likc joint fringed externally with stiff bristles, and 
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bearinff on its inner surface tlie seminal organ, which is also 
bulb-shaped and tapers above into a long spine-like corneous 
process; relative length of legs 2, 4, 1, 8 ; ceph^othorax and 
abdomen together, of cf 7 miiliina^ of ? 8 millims. 

1 have to thank the Jlev. O. P. Cambridge for referring me 
to the genus of this species. 

7. Gasteracantha mculaffoscartensis?, var. 

Owteracaniha madaffasrnrietv^f Vinson, Aran, do la TWunion, Alaurico 
et Madagascar, p. 342, pi. ix. fig. ft (186;J). 

In coloration the example sent agrees far better witli 
mauintia of Wah^kenacr, the cephalothorax and femora l>eing 
reddish castaneous, the tibiae and tarsi black, the abdomen 
above (in tlic spirit-example sent) buff-yellow, with black 
spines and depressed spots (“ sigilla,” Cambr.)^ l>elow black 
spotted with yellow. The llev. O. P. Cambridge thinks it 
more probably a variety of G, 7na(Iaga8carie7isiH ; and if this 
be so, I se(^ no reason why the latter should not be couspccific 
with G. vumritiay since the difference of form, so far as T can 
judge, seems to bo very slight Ixitvreen these two spiders. 

As regards the strange modification of pattern which must 
have taken place if this be in truth a pale variety of O. mada-- 
amcnrienslHj 1 may mention that, so far as can be determined 
from dried specimens. Q. Jlavomajculaia seems to show a ten- 
dency towards a similar modification. 

EXPLANATION OF PLATE I, 

Fiij, 1. Pimthea /oHiferaj Biitl. (twice the natural size). 1 a. I’ruflle 
view of the ‘same, slightly enlarged. 

Fiff, 3. AUtis Bnosherij Bull, (twice the natural size). 3 a. Ilie same, 
in profile. 

Fig. 3. Attm Johamw^ Bull, (twice the natural size). 3 a. TJio same, in 
profile. 3 6. Male palpus, much enlar^d. 

Fig. 4. AUm attjnanm, Bull, (twice the natural size). 4 a. The same, in 
profile. 

Fig, 5. Sperntophora ootnoroefuntf Bail, (twice the natural size). 3 a. The 
same, in profile. 5 5. Male pnlpus, much enlarged. 

IV*— On Plocamia plena, a new Spectee of Echinoneniatom 
Bponge. By W. J. Sollab, M.A^ F.O.S., &c. 

[Plates VI. k Vn.] 

Pheemia plenuy n. sp. (PI. VI.) 

(Examined in tlie dry state*) 

Hponge fan-shaped (Pi. VI. fig. 1) ; a horkontal inorusting 
base (^), ijV i^ich thick, smooth arid irregular on the under sur- 
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face, areolatc on the upper, growing prolifcroudy upwards 
into aimple stem^like processes (s) and a thin wide fiabellate 
expansion (/). The latter, which is seated on a short stout 
st^k, is formed apparently by the union of a number of simple 
stems, which, fusing together basally, give rise to the stalk, 
and then, diverging and branching radiately upwards and out- 
wards, produce the fan-like plate, on which their course is 
marked by radiating ridges costating both surfaces of the plate, 
while the Hues along which they unite arc indicated by radia- 
ting fun-ows left between the ridges. These furrows are fre- 
quently bridged over by irrcgulai transverse connexions, and 
thus b(»comeconvcrted into senes of de^eror shallower irregular 
pits, 'J Vo open window -like spaces (/) jwrforating the midst of 
the plate* are due to the failure of the component ribs in these 
places to unite. The lower half of the iacrusting base and the 
central two thirds of tlio stems and ribs grey in colour and dense 
and compact in texture ; succeeded by an irregularly cavernous, 
sulphur-yellow, intermediate layer, which supports a thin 
drao dermal membrane, through wliich, in places, a number 
of pointed spicuIe^s project, rendering the surface hirsute 

Hkeleton, The hai*d parts are those of the axis or base, of 
the intermediate and dermal layers, and of the sarcode. 

Axial spicules with a smooth cylindrical shaft, tjjTTni- 
nated at each end by a spherical luicrospined inflation, 
0*0076 inch long, 0*0006 inch diameter (Pi. VI. fig. 4) ; 
confusedly entangled together in a felt-like manner (Pi. VI. 
%■ 2 ). . . 

Intermediate spicules of two kinds : — [u) a long, robust, 
curved, conical acuate, sharply pointed at one end and gene- 
rally spherically inflated at the other, inflation usually smooth 
(Pl. VI. fig. 8), sometimes minutely spined (PI, ViJ. fig. 
o) ; length 0 041 inch, diameter of shaft 0*0018 inch, of head 
0*002 inch ; collected in short columns, projecting at right 
angles from the axial core, in the external layer of which 
the inflated ends of some of the spicul(*s arc imbedded (PI. VI, 
fig. 2) ; (ii.) a smaller curved, spined acuate, 0*01 inch 
long, 0*001 inch broad, pointed at one end, inflated spheri- 
cally at the other, spines on inflation blunt (Pi. VII. fig. 16), 
or pointed, with the points directed from the liead to the 
other extremity of the spicule (PI. VII. fig. 17) ; spines of 
the shaft commencing i^ut the middle of its len^h. and 
extending within a short distance of its point, conical, re- 
curvedf numerous; inflated heads of the spicules imbedded 
in the axial cord or in the penicillate columns of larger 
acuates, pointed ends proiecting echinafely (PI. VI. %. 2). 

Dermal simple, straight, conical acuates, rouuded obtusely 
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at one end, seldom inflated, sharply pointed at the other 
(PI. VI. fijij. 6and PI. VII. flpj* 28) ; rounded end «imMHh,some- 
times sparsely mierospined (Pi. v IL flg. 27), 0‘015 inch long, 
()*0()04 inch broad ; arranged matteil together felt-like, su])* 
porteil <m the ends of the large intermediate at'uates, about 
which they sonietiiues accumulate in a tcnt*like projection 
(PI. VI. fig. 2). 

Flesh-spicules of two kinds, lx >111 v<’ry minute, 
not exceeding ()'()00,‘l iuclj in length — one a tri(*urvatc (PI. VI. 
fig. 7 and PI. V 1 L fig. 1 il, h), the other an (‘quifincln'rato, with 
a straight or curved shaft and three recurved minute arms at 
each end (PI. VI. fig. 7 and PL VI 1. lig. 19, o), dispersed 
through brighi yellow sarcodc. 

Ilab, Marine. 

Loc, West Africa, Int. 15*^ S. 

Coll. Bristol Museum, presented by John Thwaites, Esq 

Ohs. ^J'hc single specimen of this sp<mge is in a very per- 
fect state of j>reservatiou, having been wt*ll dried without 
losirtg its sarcode. How it was obtained by Mr. Thwaites, 
and from what depth in the sea, there is nothing to allow ; but 
its (occurrence on the western side of Africa so far soutli as 
15^ from the equator is interesting^ since both Oscar Schmidt’s* 
species of Plocamia came from the other side of the Atlantic 
and^iorth of llie equator, viz. one fiom Florkla at a dc[ith of 
195 fatlionis (P. ifytnuazuHn) ^ and the othci from Cuba at a 
dejith of 270 fathoms (P. vh/teUtria). 

It is clear from O, Schmidt’s definition of the genus Pfo- 
camia that our form must be referred to it ; and this reference 
is made all the more certain by tlic close general agreement 
between P. plena and tlic two previously described sp^icies, 
both in structure and spiculation. In P. yymnazusa^ (), B., 
there is a large acuate in the intermediate layer, like that of 
P. plena \ but our spined c*chinating acuatc is represented by 
a smooth form without sjiinea; the nee^lle-Iikc spicules of the 
dermis apiicar to he present in both, as well as the dumbbell- 
headed, nandli‘-like spicules of the axis. O. Si*hmidt docs 
not make any mention of flesh-spicules ; but as in P. plena 
these are very minute, it is just possiule that, if present in the 
other forms, they may have escaped his attention. 

Putting these on one side, then, the distinction between P. 
gyimazusa and P. plena^ so far as it can be learned from flc- 
scription merely, appears to lie chiefly in the diiFerent form of 
the echinatiiig acuates : — in the latter a richly spined, straight, 
or curved acuate with an inflated head ; in the former a smooth, 

* Gruudzugi* riiuer HpontnenfAUtiH dun atlantischen (ilebielos, pp. oS, 
SO, Tftf. iv. figH. 17, la 
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abruptly bent acuatCi sharply pointed at one end and merely 
rounded off at the other* In P. chpetaria^ O. a fat 
clumsy tuberculatcd spicule is said to b(j characteristic, ami 
travesties rather than represents our cchinating aouatc. 

As regards the affinities of the genus, O. Sdimidt considers 
it related ou one hand to the Huherites, and on the other 
to the genus Claihria. That it is a true echinonematous 
sjsnigc f/. e. allied to Olaihria) tliere is no doubt; and cer- 
tainly the siiicules of the axial column and lower part of the 
base arc arranged In a vc*ry subi^rilie fasliion. The scopi- 
form lmndli*s of aeuates in tue intermediate layer remind one 
of Mtcrociona ; and if one added to tlic membranous base of 
the latter a layer of ftslted spieuhis, the resemblance would 
beerime almost complete, especially as Mgxilla^ which in at 
least some of its 8pi*(n(‘.» is identical with Mtcrociona^ fre- 
quently grows upwards into stalked pro<;<'S8es, which appear 

resemble those of ]\ plena. 

In the relation of the scopiform bundles of spicules to the 
axial columns of the sponge, yVom/^< /a shows some similarity 
to Dictgoci/linrf/'ue nmoHm^ llwk. ; but the lattc'r has not tlie 
spicular dermal layer whicli occurs in the former. In Phakellia 
the dermal layer is present, but flic scopiform bundles are re- 
placed by long plumose fibres. Thus the affinities of tlie sponge 
arc all with Echinonematous forms ; and it should apparently 
be referred to (ho family Ketyonidm, M'here it will form a 
group by itself, viz. the Plocamianina, with the following defi- 
nition: — Sponge growing proHferously upwards from an 
incrusting oase ; skeleton consisting of axial columns of dumb- 
bell-headed spicules supporting dcopilbriii bundles of large 
aeuates, which, as well as the axial (»olumiis, arc cehinated by 
smaller aeuates of unotlicr form, the exterior provided with a 
dermal spicular covering, and the sarcodc containing very 
minute flesli-spicules. 

Order ECHINONEMATA, Ourten 
Family Xetyouida^ Carter. 

Group PwcAMijjttUAy Hollas. 

Genus Plocamia, O. Schmidt, 

Species ; 1, IHocamia gymnazitiia^ 0. S. 

2* Plocmiia clopeianaj 0, S. 

3. Plocamia pUtiUy Soli, 

It is wortliyof notice that no horny material is discoverable 
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in tiiese aponges. O. Schmidt Raya that none is present in 
the two specieR he had examined ; and to determine whether 
there might not Ihj some in mine I mounted a few slices of 
the spon^ in glycerine jolly, which makes the silicoous 
spicules almost invisible, and «o brings itdo greater distinct* 
ness tlie other parts. The sarcude was thus rendered very 
visible ; but no kerataceous material could be detected. The 
sarcodc, we may mention, soon parted with some of intense 
yellow colouring-matter to tin* surrounding medium, which thus 
at first assumed a yellow tint that has since almost entirclpr 
disappeared. By the absence of horny mntt<T in it Phcamvi 
does not (luite meet the r(»cmirements of darter’s di‘finition of 
his order ; but this is a small point of difference ; and from the 
examination of a large number of Echinouematous sponges I 
am inclined to think that the presence or absence of homy 
matter is not ol* ordinal value, or, more properly, that the 
passage fi*om a spiculosc horny fibre, whether ecninated or 
not, to a wholly .spicular not homy fibre is so gradual tliat it 
is impossible to draw a hard-and-fast line Ixitwccn the two, 
and tnat, just as a Renicrid may be regarded as a Ilolorha- 
phidote development of a Cbalinid, so there may be sponges 
among tlic Echinoaemata which may be regarded as H<3o- 
rhaphidote developments of tlie Ectyonidse ; and such I believe 
is the nature of for one, not to mention others. 

If we adopt a monophylelic origin for the various forms of 
spicules found in Pheamm and other Sf)on^es, we shall natu- 
rally be led to look for some evidence of this amidst the wide 
variations which the spicular forms assume ; and such evidence 
is, I think, to be readily found. In the first place, leaving 
out of account the flesh-spiculcs, of which we know too little 
at present, and which may have a separate origin to tlic others, 
one observes a close family likeness in all the forms of 
spicules to be found in Plommiai thus, though they differ 
considerably in proportion, they all present a conical or cylin- 
drical fomi, without any tendency to become fusiform, they 
all exhibit a tendency to ac<^]uiro spines, and they all vary in 
the same kind of way. The dermal spicules, for instance, 
often acquire an inflated head, and, tnoueh usually very 
straight, sometimes become slightly curved; o\i the other 
han(^ tne large intermediate acuates sometimes lose their 
terminal inflation and so present merely a rounded-off end, 
and, though usually corvea, they sometimes become straiglit ; 
while in both dermal and intermediate acuates the head often 
becomes more or less spined. The only constant difference 
which distinguishes these two forms thus lies only in size and 
proportion ; and oven in the latter character variation occurs, 
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the intermedtate aeuate^ becoming tliinner and the dermal 
acuatea tliicker, and so approaching the cue to the other. Hence 
I see no difficnity in believing that the Bpicttle-ccll of the larger 
acuatc is a direct descendant of that of the dermal spiome. 
Again, the dermal spicule sometimes becomes rounded off at 
both ends, and in one instance was observed with an inflation 
at each end, each inflation being sparsely microapined 
(PI. VIL fig, 20); on the other hand, the dumbl>ell-likc 
axial spicule loses one of its inflations, retaining the other- so 
that at one end it posHesses a spherical head, and at the other 
is nu‘roly rounded off (PI. VIL fig. 26), or terminated some- 
times by a blunt mucrone (PI. VII, fig. 25), which, however, 
still retains its nricrotttl>orculation, though the taocrclcB ex- 
hibit a tendency to acquire the characters of small spines ; 
again, t!ie axial spicule varies much in proportional length, 
being sometimes very short and stumpy, like PL Vll. fig. 21, 
and at otiierH elongating and iian’owing till one has the attenu- 
ated form, PI. VII. fig. 22. very similar in proportion to one 
of the dermal spicules. Thus the passage of a dermal Bpiculc 
into one of the dumbbell-likc forms is by no means incon- 
ceivable. As regai-ds the spined echinatuig spicules, these 
exhibit as many variations as the others ; the extent to which 
the pointed end is spined is veiy inconstant, some forms re- 
maining almost smooth (PL VII. fig. 15, for instance), in 
which case they closely resemble the young spiuose-hcaded 
forms (PL VII. fig. 12) of the intermediate acuates, from 
which they might easily Imve been derived. Our theory of 
the relationship betwomi these various spicules may be ex- 
pressed in the following diagram : — 

Adult smootli a(*ust<^ 

(%.«) 

V, 

Young form of -«i— Dermal hihcuIc — A tinl apicul<^ 
acuats (fig. (tig. 4), 

(% Hi). 

/ 

Adult MNnoHB ftpiwvtc 
(%• «)• 

Of other variations displayed by tUo spicules one may 
notice the tendency, very frequently displayed by the large 
acUates, to exchange the pointed tor a rounded extremity, 
thus passing into the cylindrical spicule, VI. VII. fig. 9; and 
this may be combined with a general stunting in linear 
growth, which leads to such forms as figs. 10, 11, PI. VII,, 
and might, if carried far enough, give its a truly globular 
Ann. <fe Mag. N. Hist. Sor. 6. IW. iv. 4 
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form as the end of the series. It would not do, however, to 
regard such a globular spicule as in any way resembling the 
balls of the Geodidae ; for in the latter the growth is purely 
radiate, in the former as purely concentric ; one is au over* 
grown stellate spicule, the other an aborted acuatc ; and the 
difference between them is made very manifest treatment 
with boiling alkali, tlie fJeoAVi-globiile dissolving rapidly 
from the centre outwards, the Plocamin^cyWrxAcx olKluratoly 
resisting all solution and never admitting the potash to its 
interior. 

Finally, the acuates sometimes become Ixmt uj>on them- 
selves, to the extent of 90° or much more (PI. VII. fig. 18) ; 
and as bonding usually foreshadows branelniig, so we some- 
times find a spicule jiutting forth a s])ine-like branch near its 
extremity, into which enters eoiTo«])OTurmgIy a brancli from 
the axial canal j such a bifurcation of the end of one of tliCHO 
acuates carries us much nearer the trifid spicules of the 
Pachnstrellidce and Pachy!ragida> than the bi- and trifurca- 
tion in the echinating spicules of Plectrmdlay since in the 
latter it is the head end which is so divided, wldle here, as 
in the groups just mentioned, it is the pointed end of the 
sjnculc. 

In conclusion we have to consider the lichaviour of the 
spicules when treated with boiling solution of potash. I'he 
spined acuates under these circumstances reaciily dissolved 
Doth within and without, in just the same manner as uniaxial 
spicules usually do; and I was able to make quite certain 
that no branches were supplied to the spinea by the axial 
canal ; the spines are merely local thickenings of the exterior 
of the spicule, not aborted branches as is Ine case with Pfre- 
tromlla^ 


FiK. 1. 



Fcbiimting acuate after treatment with bailing potash ( x 431 $). 


The dumbbell spicules and the large acuates with both ends 
rounded seldom underwent internal solution, unless they had 
tjeen broken across so as to make the axial canal accessible. 
Bolution of the exterior proceeded rapidly, coat after coat of 
the acerates being removed, and, indeed, of the dumbbell forms 
os well, exposing the successive forms through which they 
had passed during their growth ; and it is worth mentioning 
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timt the forms so revealed were always similar to iknt of the 
spicule from which they were derived, a conical acuatc always 
renmiuing a conical acuate, ami a stunted cylindrical one 
always remaining stunted and cylindrical j and thus Bower- 
hank’s notion that the latter are young forms of the former, 
and would become pointed and conical with gi'ovvth, is refuted; 
th<' cylindric are aborted, not immature forms of the acuates« 
'rhe statement that residual acuates are of the same or similar 
form to tile original ones may app<’ar dilBScult to verify, since 
when the outer coal has ooen removed there is nothing 
left to show what th<5 form originally wivs j and since the solu- 
tion takas place while the spicules ai-c being boiled, one ^n* 
not witness the removal of a coating. That is true : but it is 
a remarkable fact that solution does not wholly remove the 
outer coat ; in other words, the solution is )>artial only ; for 
after the potash has dissolved away the silica of one of the 
envelopes there remains lichind a loss soluble residue, which 
has the appearance of a delicate, soft, membranous film, and 
which retains very closely the original form of the envelope 
from wliich it was derived. Thus in fig. 2 we have a sketch 

Fifr. 2 . 


^ iT 



Smooth acuAte after treatment witlx potash (x 140), a, residual 
apirule ; reRidual membrane. 


of the residual film of an acuatc enclosing within its slightly 
folded, delicate, almost invisible substance (/) tlie solid, 
strongly defined spicule (#). In fig. 3 an axial suicule is re- 
presented with the residual film of an outer envelope washed 


Fig. a 



Axial spicule after boiling with potaah. j, remainder of epicule ; 
/, outer sheath separated from it ; fi, air-bubble (x 435). 


from it and lying oti one side; the air-bubbh* {n) within this 
sheath indicates the tenuity of its walls. 

What, then, is the nature of this residual substance, which, 

4a ' 
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though preseutitig a strangely orffanic appearance, is yet able 
to resist die effects of boiling solution alkali ? From the 
fact that some small pieces of cork, which were accidentally 
present with the boiling spicules, had not suffered any marked 
aecom])08ition, nothing more than a scparatioxi, to a certain 
extent, of tlieir cells, it nc<*urred to me that it might Ihj a form 
of cellulose, which is known to occur now in various gi’oiips 
of animals, and wliich would not be an unlikely accompani- 
ment to the green colouring- matter (probably chlorojdiyll) 
which characterizes some kinds of sponges. On testing with 
Schulze’s solution, however, the membrane was not coloured, 
while the associated fragments of <‘ork became stained of a deep 
violet ; on exj)Osing h) a liigh temperature it apjiearcd to 
become* carbonized ; it did not affect polarized light. These 
arc the only observations 1 have made with regard to this 
substance at present ; niy next st<^p will be to submit some 
six>nge-spicules to organic analysis ; till then I regard the 
composition of their organic foundation as an open question. 

Tne heads of the axial sjnculcs appear to suffer far mon* 
from solution than their shatts, the wnole interior of a head 
being sometimes oaten out without the shaft showing any 
evident signs of solution. Can this in any way be connecled 
with the micro-tubcrculation of the hends r 


Fig. 4 . 




Two of the double-headed jixiiil spicules after boiling wdth potash 
(X Shaded parts indicate the caritios Which have been 

excavated by solution. 

From the cavity thus excavated in the head, the potash 
sometimes finds its way into the axial canal; but quite as 
often it dissolves a path for itself outside the site of the axial 
canal down each side of the spicule. 

EXPLANATION OF THE PLATEH. 

iyatk vr. 

Pfocamm pktM. 

Fif/ 1 pletut (nat. size), b, incrusUng base ; «, single upright 

HttMu ; Vy a rib of the fan-like expansion cut acro8s (the fan hi 
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ineompletd oti thia side) ; /, an opening iu the fau^ left between 
two diverging rib/9. From a pbuiograpb. 

Fip, 2. Section across tbe base of fig. I (magnified about 50 dianiotew). 
Fty, J). Large aimate of tbe intemiediiito layer, 

Fty. 4. DumbUdl-liko spirnle of tbo base or axis. 

Fuj, 0. S^miod orliinating acuato. 

Fitj 0. NeedlMiko epicule of tbe dermal layer. Tbo bead is a littb* too 
inflated to be Dorttuil. 

Fly, 7. lilqmancborate and tficnrvate spicules of the sareodt*. 

Ff//», l^•'7 all magnified 140 diamotoie. 

FLArjK Vn, 

Voriolios of the aploiilea of P. plma, 

Fiy. 8. (’ommon variety of tbo large aouate, with a sjwnose bead. 

Fig. 0. (^ninutin variety of the largo aciutte with the diatal end riumded 
oti. 

Fiy 10. A aimilar but extremely stunted form. 

Fuj, li. A varit*ty iulermtdiate between those of tigs, 0, 10. 

12. A young form of tbe larger acuato^ wnlh apiiied liead. 

Fip, 13. A nearly apmeloHS variety of the eebinating aimate. 

Fy. 1 4. Similar, but with a larger nmuber of spiuoa. 

15. Spined acuate, bent abruptly to one siae. 

Fiy9. 8-15 an^ all loagnitied 140 diamotora. 

Fp$. 10, 17. Normal forms of spined eebinating acwitea ( x 4;i5). 

/'ly. IH, liorge smooth acaati>, bent upon itself book-like (x 140), 
jFljjf. It). Fb^sb-stiiculos, a, e<)uinncborat<^s ; 5^ < ricurvates. x 435. 

Fiy. 20. Dermal spicule ^^ilb botfi ends intlated and inicrosnined 
(X 435), * 

Fip. 21. Short stout form of axial or dumbbtdl spicule, 

F\p. 22. Attoimated form of tbe some spicule. 

JF\y. 2*$, Same kind of sniculo bent upon itst^f at right angles. 

/'ly, 24. Some spicule, doubly infiatod at one cud. 

Fig, 25. Same spicule, with one end rounded off and produced into a 
bluut mucrone. 

Fiy. 20. Similar, but without tbe mucrone. 

Fiyn, 21-20 all magnified 140 diameters. 

Fig, 27. Head of a dermal spicule, magnified 435 diameters, to show tbo 
minute spines. 

Fig, 28. Ordinary dennal needle (x 140). 

Fg, 20. Normal’ dumbbell form (X 435), 


V.—- Ort tlie Occurrence in North Ainerica of rare Extinct 
Ven'ichraUa found frcMmentarily in England, — No. 2, By 
Prof. II. Owen, Ci.B., F.11.S., &c. 


[Plate Vm.] 


[Oontmuod fixuu ser. 5, voL ii. p. 223.] 

Part III. Rkhtoration of Lmoi>oN akcmps. 


Ik the aection on Mosaaauroidb, in the Xiepoil on Brltibh 
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FoBsil Reptilea ” for 1841*, ti genua Leiodofi wae defined on a 
modification of mosasauroid teeth in a fragment of jaw dia- 
covcred in a Cretaceous formation in Norfolk, and figured in 
plate Ixxii. figs. 1, 2, of my * Odontography,^ 

Certain vertebrie from the Greeuaand of New Jersey, North 
America, submitted to my examination by Prof. Henry Rogers, 
in 1849t, presented mosusauroid characters, but diflfered from 
those whicli had been referred by Cuvier J and Ooldfuss§ to 
the type genus Mottasaurus in a degr(*e which li*d me to re- 
mark that they might belong tu tlie genus Lrhihn but 
I, provisionally, described and figured tliem under the name 
of MacroBauruB Icrvis,^^ Similar vertchrro were subse- 
quently discovered by Prof, Emmons in Cretaceous deposits 
of North Carolina, and were referred by him to the genus 
Maorosaurusll 

Dr, Joseph licidy, in his excellent work ^ On the Cretace- 
ous Reptiles of the United Htates,’ 4to, 1864, notices rnosa- 
sauroid teeth from other localities in the Unitea States, several 
of wliich he states to correspond in all anatomical characters 
with the teeth described by Prof, Owen as characteristic of a 
distinct genus, to which he has given the name of Leiodon ^^^ ; 
but iu tlic figures of his plate xi, those teeth are referred to 
MoBosaurnB* 

Prof, E. I). CoiH-Y in his richly illustrated volume on the 
Vertebrata of the Cretaceous Formations of the West, de- 
scribes and figures specimens which enabled liim to show that 
the vertebrsa of Maorosaurm were actually those of heiodon 
IcBviSf and also to define other species of that mosasauroid 
genus** obtained from the “ Kansas chalk,” 

Finally, in the ^ Transactions of the Kansas Academy of 
Science’ lor 1877-8, vol, vi,, Prof. F. H. Snow describes and 
figures characteristic portions of an almost entire skeleton of 
a Leiodon which he nad the good fortune to expose in the 

* Report of the British Association for the Advoneement of Science 
for 1841, 8vo, p, J44. 

t Quarterly Journal of the Geolc^oal Hodety of London, vol. v. 
(1849), n, 380, pi. V. 

\ Keonerches sur los Ossemeiw Fowiles, 4to, 1821, tom« v. portio, 
p. 310, 

5 Nov. Act, Acad. Ntvt.-Cur. voL xxl p, 179 (1845). 

II Report on the Geology of North Oarolina, 1858, p. 213, fig. 34,0, 

f Smithsonian (IJontrihntione lo Knowledge, vol. yt p. 130, 

« Heveral namoM have been proposed for our specieM, the earliest of 
which is MacroAaurm, Owon. This iiaiito applies to specicB with com- 
pressed (loraal vtjrtebrm, as X. Imm and X. Mitchdln^ both fnmi Now 
Jersey ( treensand/ — Section '‘Lmiodon, Owon/' om. vit 4to, 1875, 
pp. 1(K), 101, pis. xxviii.-xxxui. 
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yellow limestones belonging to the Niobrara group of the 
Cretaceous Formations 

From these American materials a restoration of the Leiodon 
modification of the Mosasauroid Laoertiana may be under- 
taken, Of the skull I have little to add to the description 

f iven in mv paper On the Bank and Affinities or the 
loftasauroids^t* The edentulous production of the pre- 
maxillary (PI. VIII. fig. 1, a) beyond tlie alveoli of the 
incisors may be noticed as suggesti^re of a rudiment or 
bogituiing of the Zipliioid modification of the cetaceous cra- 
nium. The mandible is slender, with a low coronoid process 
and slightly produced angle. A specimen has been found 
2G inches in length J . 

The vertebral column of Leiodon anceps (PL VIII. fig. 1) 
exhibits the range of modification in its several regions 
characteristic of these great extinct ^ Laoertia Natantia ’§, 
and contrasting wth the comparative uniformity of the ver- 
tobras in I^fhon and other Opliidia. 

The atlas (ib, fig. 2) consists, as in lizardsll, of a pair of 
ncuraj)opliyBea, w, and a detached hasinapophvsis, A, simula- 
ting a ccntrum^l. The transverse exceeds the vertical dia^ 
meter, althougli the latter is extended by a short obtuse 
hvjMipophysial spine, y, less developed than in Moftasaurus*^, 
Kach neuraiiophysis presents a large suhconcave fa(‘Ct for 
aiticulating with part of the occipitm condyle ; a rudimental 
di^physis projects from the outer side. 

The axis (ib. fig. 8) consists of a long body, including the 
proper centrum of the atlas, o e*, coalesced with that of the 
axis, c a:. The latter develops a hypapophysis, y, to which 
is articulated a short heemapophysis, A. A compressed ver- 
tical ridge-likc piX) 0 C 88 (par-diapophysis, d) extends from each 
side of the centrum ; it may be for the support of a rudimental 
cervical rib. 

A few of the succeeding vertebros are characterized by both 
diapophysis (ib. fig. 4, d:) and hypapophysis, y — ^the latter 
witn a rough articular surface for ligamentous attachment of a 

* Op. cU. u. 04, plate oapoiate same pAgs* and wocidcut p. 07. 
t Quarterfy Journal of the Ueol<^cal Society, voL xxxiii. p. 6U0, 
fig. 10. 

t la the grey shale of the l^iobraska ohallc j referred by Prof. Oopo to 
H Leiodoi^ fumnoUem (op. cit p. !177}. 

{ ‘ Fossil Ib^lia or the Orotaceoua Fomuttions,’ 4tt), 1801, p. 20. 

|j Cuv. iks, 4to, vol. v, pi. xrii. fig. 10. 

i| Reo ^Ammlh and Mogasiue of Katural lliatory,* vol. xx. p. 217, 
figs, 4, 0. 

Ouv. u>. ]>1. XX. fig. J4, r (afWr Camper). 
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fthort imperforate hasmapopliysia, A. The serioa of tln^ae 
hiwmajionhyses arc liomologiios of those deacrihed by Sir 
Philip ae M. Grey Egerton under flic name of aubver- 
tcbral wodge-l)onea^’ in Jchtlnfosaurus^ . Tliey arc present in 
Bimilar intervertebral position \n Amhlyrhynchis^^ where they 
are five or six in number. They are represeiiteil by con- 
fluent pieces in Cyt'loduH%, But the presence of hypa})o-. 
physcs for their support distinguishes the Mosasauroid from 
other families of Lacertilltt as well as from both Ichtliyo- and 
Sauroptcrygia- 

The diapophysis of the third cervical supports a vib ; and a 
similar costigerous proceHs§ is present in tlie dorsal vciicbra'. 
This scries may bo conveniently, though artificially, defined 
by the suppression of the hypapophysis. The zy gajiojdiysos 
(rigs. 5 ana 6, z*) disapjiear m the posterior dorsals as in 

fig. 7. The diminution m vertical and increase in longi- 
tudinal extent, together with its descent in position from tlie 
side of the centrum, reduce the transverse process ” to a 

parapophysis^” », fig. 8, which characterizes the lumbar 
vertebnn. Tins cnangc is attended with a modification of the 
shape of the centrum, the transverse section of which beconn's 
triangular with the base downward, instead of the elliptic 
shape shown in the vertebrte from tlie antecedent part of tin* 
column. There is no sacrum by ankylosis : a single ver- 
tebra supports a pair of small rib-like, feebly curved, iliac 
bones (ib. fig. 1, /), with a slightly expanded, distal, bifaceted, 
syndesmosal surface, the larger <fi vision for tne ischium. The 
pubics, w, have a smaller syndesmosal terminal expansion, are 
slender and nearly straight. The ischia arc broader, have 

a short jiostcrior process, offer proximally a syndesmosal sur- 
face dividecl between the ilium and the femur, and have a 
distal surface for a sympliysis with their follow, completing 
the inverted arch below. 

The anterior caudal vertebrm add to tlie parapophyses 
(fig. 9, ») a pair of hypa|)opliy8es, y, to which is articulated 
a lueraal arch formed by the apical confluence of a pair of 
Iiflemapophyscs, A, from which confluence extends obliquely 
backward a hsemal spine, A a, rivalling or surpassing the 
neural one, n s, in length. The paraj^ophysis gradually 
sliortens and disamicars at about the anterior third of the tail 
(fig. 10), which thereafter shows its natatory compression and 

* Trans, Geul. Soc, ser. 2, vol. y, p, 187, ph 14 (1830). 

^ Ann. & Nat. Ilittt. uf sttprit. fig. 4, p. 221. 

I Jb. il>. fig, 5, p. 223. 

^ Thin, tliough marked </, combinoh the f*riginj«» <»f both di- ami 
«i«opliysofs, in fip. H i< btn onion p 
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vertical extension attended with piscine confluence of the 
Im^m- (A) with the hyp- (y) a|K>phy8e8 (ih. fig. 11). 

No Moftaaaiiroid has hitherto Ijeen discovered so entire and 
undisturbed, or exhuraed with such exact care^ as to yield a 
precise nutnerical vertebral formula. Even in the skeleton 
of the Letodon described by Prof. fcSnow, only two of tlie 
twenty vertebral, which were scattered over the slab in all 
jjositions, remained unitetl 

The nearest approaches to the true number in tlic genus 
Mf^asaurus I liolicvc to have been made by (Cuvier (who assigns 
133) and by Uoldfuss (157). Of Leifttlon I estimate, pro- 
visionally, from the various data at command, the follow- 
ing;— 

Nurnln'v, 


and axin *2 

Verlebrie (t>po 4) witb hminapoph>Mfl, hyp«jM>phy?.i», tli- 

flpqdiysis, and zypfa|H)ph>Hirt ...... 5 

» 5) with h^^p.ipophyBw, zyRii|>ophy<^i<», and 


aiapopn>«H < 

ttypu (>) with vsjga}K>pb>aiH and dispophy^ift. . , . 18 

(typo 7 ) with diap«phyw» 

i typo 8) with para}Kipnv(iiH ir> 

typo 0) with panipophvftiH and ununhylosoil 

luomal arch 24 

(typo 10) with iinanliyl<»«<*d hajiual an h 14 

{iy\}o 1 1 ) with aiikyhwa'd hosmal archt 44 

(typo 12) with centrum and nourapophyeoH mdi- 

mental or none 7 
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l^ho vertebne of Letodon are devoid of the accessoiy zjgan- 
tral and zygosphcnal articulations. 

All the ribs or pleuvapophyses, where present or preserved, 
are monocipital. 

In entering upon the d<5scription of the British Fossil Rep- 
tiliaj I found the descriptive phrases applied in Anthronotomy 
to the parts and processes of the vertebra) cumbrous, if at all 
applicable to the Homologous parts in those of the lower (especi- 
ally tlie cold-blooded) VertCDratcH, some apophyses in wiiich 
had no homologueg in the hutnun vertebrm. I therefore pro- 
posed a ^^Noinonclature/’ substituting ^‘names’* for phrases,” 
and devised names for parts which previously had none. 

* Op» oit p. 67. 

t AH the above have the centrum (r) and ankylosed nsural nrch and 
Hpino (a «). 

1 <K>u the Plmimurm Trnns. (hH>l Hoc, vol. v. sor. 2, 

16 (1888) j ^Mtoportson Brilinh lAwwl PopiUeMy in TnuiKuclions of 
{ho British A^wieiatian for 1840 and 1841. 
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The general adaptive charactcre of the Moaaaauriaii vertc- 
brie relate to aquatic life; and in tlic category (typo 7) 
in whicli the jsygapopliyace cli«apj)car, not to return, there U 
a aignificant iiulication of a toiidency towards^ the Cetacea ; in 
a grout extent of the euudal »mcs (typo 11) a piscine charac- 
ter prevails. Both these modifications are engraftc^l on, or 
associated witl), the lacertiaii tyjie of the proeoelian vertebra. 

The raovemoiitd of this gigantic rcjitilc among tlie sea-waves, 
mainly executed by the long and flexile vertebral column, 
were guided or modified by the action of liotli jH‘ctural ami 
pelvic iiu8 : the retention of both pairs is more piscine than 
cetacean ; or, we may say, tlie common vertebrate number of 
limbs, in Afosasaurs as in Ichthyosaurs, has not been departed 
froui. as in some later and more modified forms of warm- 
blooaeJ marine Vertebrates. Aic the pelvic and femoral 
ludimeats, which are concealed beneath tlie skin in modem 
whales, tlic remnants of tlic ventral fins of the oold-ldoo<l(‘d 
marine air-breather? or are they remnants of the hind legs 
of a warm-blooded, ancestral, shore-haunting quadruped ? 
Huch pleasant speculations as a solace to the work of acqui- 
sition of positive facts may be condoned. 

The framework of the pectoral fin w'as iirst restored by 
Prof. Marsh in the American Mostisauroid which bo calls 
Lestosaurwi simm [Platecarpuny Cope) : the Lacertian tyjic of 
this framework is illixstralcti, in comparison with the Cetacean 
and Enaliosauriau types, in the underelted work f. lathe 
large proportion of a Leiodon discovered by Prof. Snow of tin*, 
Kansas Universit;^', in the yellow limestones along the 
Ilackbury Creek, in Yove County, Kansas,’’ the framework 
of the pectoral fin was found lying uudemeath the ribs and 
vertebra), with the bones in natural position.” Fig, 13, PI. 
VIII., is a reduced copy of the Professor’s figure of this nn J. 
Assuming the accuracy of the arrangcunent of the bones, the 
iirst (innermost or ratfial) digit (i) is the longest, and includes 
a raetacarjial (m) and eleven phalanges ; the second digit (ii) 
has the same number of phalanges and nearly the same length ; 
the third (in) has nine pnalanges ; the fourth (iv) shows seven, 
but one or two small terminal bones seem to bo wanting ; the 
fifth, outermost or ulnar, digit (v) has evidently been tlie 
shortest, and retains \mt five phalanges. In the general shape of 

• American Journal of Srionoo and Art«, voL iii. p. 4, pi, x. (1872). 

t Quarterly Journal of the (Jletjogical Society, vol. xxviv, p, 74H, 
%«. 1-^4 (1878), 

t TmiisactioiH of the Kansas Academy of Srioncoa. vol. vi. p. 57, 
(1878). 'riiiH had not ap|MMirod nt tbo du^ the reading of my 

Necond pajH'i, “ On the AfllaitioH of the Moniusauridtc/^ Jun*’ 5, JH/H. 
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the fin, dDcreaeing in length from the radial, 54, to the ulnar, 55, 
side, the fin of Ij^iodm resembles more that of the Cetacean* 
than docs the fin of Lmiomurm^ but with the marked 
renoc of the first digit being the shortest in Cetacea and the 
longest in the present genus of Mosasauria. 

The most instructive addition to the anatomy of this extinct 
family of marine Saurians is the degree in which the dermal 
skeleton is preserved in tlie Kansas example of Leiodon f* 

Prof, Marsh hod referred certain dermal scutes to Mosa- 
sauroid reptiles, and conceived them to 1 h) mainly from the 
lower part of the neck/* In the genus Liodon^' he adds, 
tlie scutes arc also imbricate, mid somewhat similar to those 
above described ”1 (in the genus Edestosaurus). But Prof. 
Snow has brought to light an extensive scries of such os* 
soous scales, indicative of a more general dermal scutation. 
Fig. 14, Pi. VIII., is a copy of a |X)rtiou of this armour 
from one of the flanks of the Leiodonj of the natural size. 
In no known Opliidian arc the scales formed in any pro- 
portion by bone; the purely epidermal tissue of their oxu- 
vial coat would be wholly dissolvi^d in remains from a 
Cretaceous matrix, or. indeed, of one of more recent date. 
The Bhejipey and other Eocene serpents are represented 
only by the parts of their endoskcleton ; and so large a 
proportion of this has been found in natural articulation 
as to lend ground fi>r ex]icctation that the dermal scales 
would have been preserved if, as in lizards, they had included 
petrifiable parts §. In the existing members oi the Lacertian 
order bone is developed at tlie base of the scale in several 
genera, e. g. Trach^saarmy Triltolonolue^ Ophisaurm^ &c. 
And if the curious lossils called graniconcs,” found m the 
FeatUer-bod ” shales of the Midale Purbccks, have been 
rightly interpreted)!, they likewise exemplify the osseous sup- 
ports of the scales of an extinct lizard (Nuthefes dcetructor ) — 
and, by virtue of their tissue, have been susceptible of fossili- 
zalfion, and testify to the dermal clmracter of that species. 

The formal character of belli maxillary and mandibular 

• Quart. Joum. 0«ol. Soc. vol. xxtiv. p. 74J>, h 
t ** C)u tbe IVjimal Covoriug of a Mosamvuroid Reptilo (Liodm 
i’Joiie),’* by Prof. F. H. iSnnw, op. rit. ji. 54. The (iccupi<^ p. w, 
f ^ Amerioan Journal of Scionro and vol. m. p. 11 (April J87i?). 
5 Owan, * JJwtory of British Fossil Reptiles/ 4to, p. 140, pi OptUdium, 
4. 1 have lately boon favouivd, by Mr. Hhrubetold Sheemess, with au 
^p(^aaity of examining a grtmtor extent of the vertobnd colunm of 
Poimphut ioHapum than the subject of my plate, but unHC<*omp(uuGd b> 
anv trace of scutes. 

1| Transactions of the Ib>yal Micro.'icopical Hoolct}, ^<4. i p. 
pi, xii. (1878), 
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teeth, attributed to tJie gcnu» Leiodon and exoitiplified by 
transvorjdc sections in tig. 15, PL Vlll., baa been found con* 
etant and oharacteriatii’ of those teeth in the gficcies of the 
genus noted as IVoiii the various localities in Lcidy’s ^ Mo- 
nograph on the 0011100009 Ueptilcs of the UnittHi States,’ 
HiKi repreaeuted in pla. ix.~xi,, and in the woodcuts ot 
pj). 58-69. The subject of Leidy’s cut no. 18, and of fig. 7, 
j>l. ix., from Monmouth County, New Jersey, is rioted as 
corresponding in all its anatomical characters with those ol 
Leiodvn (]). 62). 

The MosaMaiiroid or family characters of tlie teeth are 
strictly retained. Tlie crown, coiupi>scdof hard dtmtine witli 
ft thin coat of enamed, is HUpporte<lby, and as it were wedged 
into a basis (fang or root) of the modified ostciue called 
cement.” This js much thicker than the crown, and })rc* 
sents a rounded or full elliptical transverse section, whatever 
be the shape of the crc>wn (compare the outline a (root) with 
h (crown) of a tooth of Leiofiony fig. 15, PL Vlll.). 

The root, when first formed, is implanted in a distinci 
socket, and the “ thecodont ” type -of dentition is manifested. 
Hut this is ft transitory condition; the cement becoming cou- 
lluont with the bone of the socket, and, partially rising above 
the alveolar border of the jaw, the tooth then exhibits the 
acrodont” type. Put a much larger proportion of the orginal 
and indcjicndcut tooth can be traced in the substam^e of tlie jaw 
than is the ease in the existing acrodont Lacertilia. The pulp- 
cavity remains in the basal half of the crown, and descends a 
short way into the ccmontal fang, wdiere it is closed W a 
coarser and more vascular modification of the cement. The 
vertical or longitudinal extent of the enamelled crown at its 
outer and exposed smface is about one tliird that of the fang. 

The teeth are displaced and succeeded by others, many 
times daring the life of the individual, as in modern Lacertilia. 
At least I have met with no specimens in wliich a reserve 
cavity with a more or leas advanced succcssional tooth has 
not existed at the postero-internal side of the implanted base 
of the functional tooth*. The germ of a third generation in 
the form of the cnaiuelled ancx of the crown may Ihj detected 
within the pulp-cavity of the second, which is in course of 
succeeding and displacing the first or fully formed tooth f. 

The nearest resemblance to the Mosasauroid type of tooth 
is now presented by certain Cetacea, as, e. o., the (Jaehalols 1, 
lUatanists§, and more especially by the Ziphioids, in which 

• ‘Otlc)nt<»giapby,' p. pi. 72. lijr. 2, 

1 Hmo id pi w, tip 4, d 


^ pi H7 (/ 
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tlic enninellcd crown b borne upon an cnormoualy developed 
ceinental root, to wbiclt conical mase it Hometimes appeaia as 
a mere apex*. 


EXPI.ANATION OF PLATE VUl, 

Fig. 1. lU'sloration of Leiodon Ow., aa shown by nii outline of the 

Hk<*l(‘toii, oinitting certain of the asti mated nuinb(^l« of the con- 
fititui'ut typos of Tcrtebra), for lach of space. 

F)f/. 2. Side view of ailan \crtebra. 

FVg. S. „ &xi^ \ ertebra. 

Fti/ 4. „ cervical vcrlobra. 

Ftg. 5. „ dorsal vertebra (first typo), 

fy (h „ dorsal \ertrt>bm (sci'ond t>pe). 
rW/. 7. „ dtirsal vertebra (third Upo) 

FYg 8, „ lumbar vertebra. 

/y. 0. Frimt view of caudal \ortebrii (first tvp<»). 

FV/. 10 Side view of CMU<lal vertebra (second type). 

Fy. 1 1. bVonl view of caudal vorhjbra (third typo). 

Ffg, 12. „ terminal caudal vertebra, 

jy. 10. Tkmes of Mpfht antebracliium and tin. 

/y. 14. IVrtion of dt^rmal scutatum of the aide of the trunk. 

Ftg, Ifi. Outline of transverse eoctions of maxillary tooth, root ; 
hf crown, 

(All the titfupos, save 14 and W, are much reduced in size.) 


VL — Studies on Fossil Simnges. — V. Calcis}>onguv^ 

By Karl Alfred Zittel. 

f continued lifom vol, iii. p, 370.] 

Itevision of Otc Fossil Calcispongics. 

Family 1. AsoonaB; Ilitckol, 

Stomach-vrall thin, penetrated by inconstant cutaneoua 
l^ros, wall-less and temporary openings in the parenchyma, 
skeletal spicules usually in a single layer parallel to the 
surface^ 

No fossil representatives at present known. 

Family 2. Leuoonsi. 

Stomaoh-^wall thick, irregularly travers^ Igr curved, 
branched, usually anastomosing canals, running without any 
definite arrangement. Barenchyma-sReleton consisting of 

* Bee < Monograph on British Fossil Oetaoea/ p. 12, pi. 1. fig. 5, a, in 
the v(dumc (4toJ of tlw Falssontogmphical Society issued in 1870, 
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irroptilarly placed apicules ; heaidea these special dermal and 
gastral layers. 

Fossil ioms unknown*. 

Family .*h Pliaretroneg; Zittol. 

Wall thick, witli ('ur\n»d branching canaN, or without any 
oaiials. Skeletal clemcntH arraTigcd in Hnastomosing fibres. 
A (leniial layer often present. 

Etri>KA, Lamx. 

(Kxp. Moth. p. 40, pL Ixxjv, 1-4, 18i*l ) 

Endea p. p , D’Orb. 

l*ft ru( uspongw p. p., TVOrb 

Epfuflca^ E/HHfkdf Sfrfffwha, Fioin. 

On^pmffia, Quen«ifc. 

So/enolmMf Verruoonpm^hf Ewlea, Blanmeudfa^ Poui. 

Sponge simple or branched, cylindrical, clavatc or pyriform, 
attached, with a narrow tubular central cavity reaching to 
the base. The skeleton consists of cojurse anastomosing fibres, 
which spread out like lanicllap at the surface, except at the 
vertex, become fused together, and form a smooth, dense 
donnal layer, in wliich arc situate round or misshapen, some- 
times margined a))ertures, wdiich arc connected with shallow 
depressions. In the same way the wall of the stomachal cavity 
also consists of a smooth layer, which is only pierced by pore- 
like openings. 

The canal-system is indistinctly dcveloi>ed in consequence 
of the largc-mealied texture of the skeleton j the water pro- 
bably passed through the large ostia of the surface into the 
sponge-body, circulated between the large spirular fibres^ and 
reached the stomachal cavity through the above-mentioned 

S oros. In cut specimens no canals appear cither in longitu- 
inal or in transverse sections. 

Of this genus a species from the Great Oolite of Caen was 

* A few (lays ago two fragxnentd of rock baloaging to the older Oreta- 
ceous, from Pirot, in Bulgtrfa, were sent to me by ih’of.Tottls of Vienna. 
They consisted nlinoat entirely of small subcylindrical bc^ca narrowed 
dewnwarcU, about 1C>15 millima. in length, and 3-4 minima, in thicknaae. 
Those evidently organic hollow bodies moat raaembled the 
of the Trias, but they wanted the oharaoteristie pores and canals of the 
latter. It is true that radial canals onen into the central cavity, and these 
become more obliqoe downwards, and finally rise fiom below perpendicu- 
larly into the stomachal cavity ; but there is no libroua texture, On the 
other hand, we sometimes oosarve a few large baoiUar spicules, and tri- 
luid quadriradiate spicules, in the usually homogeneous wall : but their 
form C/annot be oxiwitly as(*ortaiued. If those bodies, whicli occur in 
such quantities, belong, as I auppose, to the lioncones, this family would 
consequently cnrmmotKw in the rVefisccoUH 
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described as ©tvriy as 1821 by I^imourotix, wlio named it in 
bonoin* of M. Kudcs-Deslongchampa, Alichclin (Ic. pL Iviii. 
fig, 8) gives a new and cxcdlent ngure of the same suedes, 
blit, curiously enough, regards the characteristic smootn epi- 
(lemiis of the surface as a foreign parasitic body, for which 
he retains tlie name of Eudea^ vidiilst its supposed support is 
<h*<^erib(Hl as Sej/piffa olavarioides or cymoaa, 

D’Orbigny restores Michelin’s Kvdm oribraria to Lamou- 
roux’s flpeeies, but ajiplles the name of Eudm to a great number 
(d' cylindrical sponges with well-developed canal-systems. 

hromentel tinally, in opposition to nil the rules of termino- 
logy, retains the name of JSudva for a great part of the forms 
leferred by DHh’bigny to Lamouroux^s genus, and gives the 
typieal species [B, clacntn^ X^m's^.y^Eudea etnbrariay Alich.) 
a ne>v generic name, Kpeudea (or Ej^endea), Subsequently 
Fromentel established a distinct genus Stegendea (more cor- 
rcH'tly Htegevdea) for the branchcrl forms. 

Pomel, indited, reverts to Jjainouroiix’s conception, but esta- 
blishes the superfluous genera Elamevdea and Solenofmta* 

By Quenstedt the Tlpper-Jurassic species were described in 
his earlier w^orks as HpongiteSy but in the ‘ IVtrcfactenkunde 
Deutschlands * under the generic name 

Several sjiecies of Endm occur in the Alpine iVias; but the 
genus has its principal distribution in the Upper Jura. Here 
the specimens ore frequently ailicified, sometimes at the sur- 
fiu;c, sometimes throughout. 

J. Bryphia Manon. Miinst. Bextr, iv. pi. i. fig. 15# Trias, 
St. Cassian. 

2. ScypMa polyinorphay KHpst. (Esth Alp. Taf. xix. fig. 12. 
St. Cassian. 

Verrucomxmaia fxffymorphaf Ijftitbe, Faima von St. Cass. Taf. i. 

%. 12 . 

3. ? Epondea pu$illay Laube, L c, Taf. i. fig. 1. St. Cassian. 

4. Eiidea chvakiy Lamx. Exp. M^th. pU Ixxiv. figs. 1-4. 
Batbonian. 

J^idea cribraritty Mich. Ic. pi. IviiL %, 8, 

5. Spongitea Quenst. Jura, Taf, Ixxxiv. figs. 26, 

27. Upper Jurassic. 

Oriaptmgia perforutoy Quandt. Petref, Bd. v. Taf. exxiv. %«. 22-28. 

> 6. Oriapongia gldbaiay Quonst. 7. c. Taf. exxiv. figs. 29- 
34. Upper Jura. 

Mamnyetim p. p., Qoldf. Taf. xxxiv. fig. 8, a. 

7. Oriapongio. pimm^ Quonst. L c. Taf. exxiv. figs. 35,86. 

8. Epm^dm macropora^ From. Bob Cor. de ^Jray, pi. xv. 
fig. 2. Coral Eag, 
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0. FuJea corallina^ EtaU Aet<'« Soc. Jur. d’ErauU 1860, 
1). 147, fig. 13. 

10. Ebcnd(*a elonyata^ From, et Pill. Coll, dc Lem. jd. xii. 
figH. Jjy 6. Titlioiiian. 

11. Hipqcmha Pillett\ From, et Pill, ih. pi. xiii. fig. K. 
Titlionian. 

CoLOSPoNiUA, Laul>e. 

(Fauim \»n St, (^uisimi. p. 17, Taf. i. Hg 

Mamnp, p., IVIuuMt., Kliiwt. 

Amor^dutitjiitntjta p. j)., HVhl). 

Sponge cylindi-ical. clavatc, aomethneH branched, built up 
of globular or annular Hcgnicnts, which arc indieiitcd exter- 
nally by deep constriclioiw. Huifacc coarsely porous, the 
lower segments sometimes clothed with a smooth, dense 
d(»niial layiT. Vertex convex, with the small circular osculum 
of a narrow central cavity, wliich passes through the whohi 
sponge-body. 

The segments internally an* occupied by an extremely 
loose anastomosing fibrous tissue, wliich is somewhat con- 
densed at the walls. Canal-system wanting. 

T liavc modified Laube’s diagnosis in accordance with a 
well-preserved branching specimen from the Seeland Alp, 
which in transverse section shows a central cavity, and no- 
wlierc exhibits an epitheca. Oolospongia unites Eudea with 
VerticilUtes. From the latter the present genus difiers by 
possessing imperfectly developed transverse floors, and also 
l>y the circumstance that the segments arc not hollow inter- 
nally, but filled with loose tissue. The only species is from 
lh(! Alpine Trias: — 

(blospofigia duhia^ Laubc, /. c. Taf. i. fig. 16. 

MatKm dtdnumf M unst. Beitr. . Tiif. i. tig. 1 1. 

Manmi (Estl. Alp. Taf, xix. lig. 34. 

Vkkticillitics, Defrancc. 

Verttrilliten (KIIib), Dofr., P’Orb, 

Sq/j)hta, Uoldf. 

Vertieiilopiyt'af Ulainv., Bharpn (non 

VertiaUveofUiu From. 

VeriieUlitMj (yttoptfra^ Pom. 

Vtrruco&pmgia p. p., Laube. 

Sponge simple or bush^. Isolated individuals cylindrical 
or eWate, frequently with horizontal constrictions At the 
surface. Vertex with a circular osculum. l^he whole spowge- 
l>ody built up of tliin-walled hollow rings, each of which nts 
upon the preceding one in such a manner that the horizontal 
or arched cover of the first forms at the same time the lloor of 
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the following one. These rin£^ are traversed by a vertical 
central tube^ estonding from the osculum to tlic base. Tiie 
wall of the central cavity, the external wall, and the trans- 
verse floors are repeatedly perforated and furnished with 
canals, which lead into the interior of the hollow segments. 
All the walls consist of a tissue of anastomosing cafoarcous 
fibres. In certain species the floors of the hollow rings are 
united to each other qy fine vertical processes of the skeletal 
substance. 

The inicix)8tnicturc of the calcareous skeleton is in general 
destroyed ; so that, when highly magnified, the fibres merely 
show a radiate crystalline texture. In a specimen Of Fbr/t- 
cilUtes anastomomnsy Mant,, however, from the Aptian of La 
Presta, I have succeeded in demonstrating that tlie fibres are 
composed of usually distinctly triradiate spicules. By this 
means the relationship of this genus (wliicli in its general 
habit is^ most intimately connected with Peronella) to the 
sj>onge8 is established with certainty. 

I am acquainted with various species from the Trias and 
Lower Cretaceous. 

a. From the Triaa^ 

1. Scyphia armatay Klipst. Bcitr. Taf. xix. figs, 13, 14. 

Vetrucotpottgia armaUt^ l^uibe, Fauna von St. OoHsian, Taf. i. fig. 10. 

I have obtained, through Dr. liOrctz, a number of specimens 
from the Seeland Alp, which show remarkably well the hollow 
rings, the somewhat arched horixontal floors, and the perforated 
vrall of the central tube. 

b. thm the Cretaceous, 

1, Verticillopora anastomosansy Mant. Wonders of Geol. 
p. 63(1. fig. 3 ] Medals, 2nd ed. p. 227. fig. 4, p. 229. fig. 8. 

VeHMk^ora anantoimnafts, Shorpo, Q. J, G. 8. vol. x. 1864, pi. v. 

%. 1 . 

P VeriiciUites trm^oata, D*Orb. Prodr. 4t. xvii. p. 660, 

fDi$cmUa hffiveticoy Loriol, ITrgon. Land. pi. v. tigs. 4-11. 

2, V&rtidUiies digitatay D’Orb. ib. 4t. xix. p. 367. 

8. VerimUitea incrasaatay D’Orb. ib. xx. p. 768. 

4. Thakmopora BipJumimdesy Mich. lo. pi. Ihi. Hg. 9, 

6. oretaceusy l>efr. Diet. 8ci. JNat. 1829, 

vol. ivili. p. 5. 

Diet Atl. Pol^vp. pi. xHt. fig. 1. 
ertfiSa<7«ai Blainv, Mon. Act pL Ixvi. fig. 1. 

VerHctiiaeg erekiceuA^ Bronn, Ijotb. Geugn. pL xxix. %. 5. 

6. .Vertidllii^B Ooldfasttiy D’Orb. Prvwlr. dt. xxii. 1463. 

Scypkiu Goldf. Tot Ixv. tig. 0. 

Ann* dk Mag, N, UiaL Sor. 6. Voh iv. 
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Cklyphia, Pomel. 

(Pal. d’Orau, p. 229.) 

Mmwn p. p , Muiiflt., Klipat. 

IlippalimuB p. p,, P’C)rb. 

Verruc09poii0ia p, p., Lnube. 

Siwnge composed of globular or ovate individuals, irregu- 
larly arranged upon ouc anolhcr, often united into nodular 
masaes, constantly increasing in size adcorJing to their ag^*. 
Wall of the individual denst^, pierced by isolated margined 
oscttla. This wall encloses a cavity wliicli is very incom- 
pletely occupied by a very loose web com|K)s<wl of fine ana- 
stomosing fibres. 

Under llie microscope both the wall and the fibrous tissue 
in the inhirior apjK*ar solid. As, howcve.r, the same constitu- 
tion is observed in many true Caleispongice from St. Cassian, 
it may be regarded as a consequence of late alterations, 

T place this very peculiar genus with many doubts among 
the Oalcispongiai. Its whole external apix’arance, and its 
constitution of fi^)arate, well-defined chambers, rather r«*.miiids 
one of certain loramiuifera ; but the partial filling of the 
chambers with a looae-ineshed tissue is irreconcilable with 
the idea of a Foraminifer. 

Tlic structure funiislics no information as to tlie zoological 
position ol' the genus, which, however, may be best arranged 
beside Colof^pongia and VetUcilUtes. 

The only species is from the Trias of St. Cassian 

Manon aubmarginairnn^ Mtinst. lleitr. iv. I'af, i. tig. 9. 

Mamn pistfttrmef Munst ib. Taf. i. lig. 8. 

Huhtnarffinatn, Laube, Fauna von St Cass. Taf. I 

tig. n. 


Himatella, Zittel. 

TrayoB p. p., Mun>^t, Ivltpst. 

Lymnurea p. p., D’Ojb. 

Lymnoreihi^en p, p., Laube. 

Sponge <)bconical, simple. Vertex slightly convex, vritli 
a central circular osculum, the efferent orifice of a narrow tube 
traversing the whole sponge. Surface furnished up to the 
margin of the vertex with a smooth or concentrically wrinkled 
dermal layer, No radial or other canals. In longitudinal 
section the fibrous skeleton ‘shows a tendency to become con- 
densed parallel to the vertex at regular distances, do as to 
prince a faint indication of transverse floors. 

This gemig unites PeroneMa with Oohspongio and 
cdlitea. Tlic narrow pedbrant central cavity and the absence 
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of radial canals remind one of JPerontUaf and the indication 
of su^ent-formation, although but slight, of the two last- 
mentioned genera. The smooth epitheoa. which extends up 
to tlie vertex, is characteristic of HimateUa. 

The only known species occurs in the Alpine Trias 

Troffoa milleporatum, MUnst. Beitr. iv. Taf. i. fig. 17. 

PEiiONGLr.a, Zittel. 

Styfihiaf Siphoniaf Spmu^a, nactt* 

Timm p. p., Uippahinm p. p., D^Orb. 

p. p., Polyc<rlm p. p*, IH$eoska p, p., Stenoemlia, From. 

ritreudm p. p.. Etid. 

DmdrocmUa, l4aube. 

Cmloconia^ I>^orimin, Zymnorwi, PUoecdOa^ Siphmoo(t^iy 
Pom. 

SjpoH0ite6f Vurmiipongiay RaditMptmgia, Quonst. 

Simple, or branched by gemmation: individiiala cylin- 
drical, thick-walled; vortex convex, rarely fiat, in the middle 
with the narrow circular oaculum of the tubular Btf)machal 
cavity, which, retaining nearly the same diameter, traverses 
the whole length of the sponge-body to the vicinity of the 
base, lucurrent canals wanting. Wall of the stomachal 
cavity and surface porous. Outer surface either naked or 
coated with a dense concentrically wrinkled epidermis at the 
base, and sometimes up to the neighbourhood of the vertex. 

Tne skeleton consists of generally coarse, vermiform, anas- 
tomosing fibres, which form a confused tissue. In the irre- 

K r-shaped meshes and interstices of this the water circu- 
, no special canals or ostia being necessary. The pore- 
like orifices on the surface and on the wall of the central 
canal arc merely gaps in the vermiform rissuc. 

In general the skeleton still consists of carbonate of lime ; 
but in certain localities, especially of the Upper Jura, nearly 
all the specimens are silicified. In the latter the spicules of 
which the fibres consist are never preserved. In calcareous 
skeletons, on* the contrary, the microstructure may usually 
be detected with Certainty, although distinctly preserved B])i- 
onles are rarely observed. 

The vermiform fibres appear chiefly to be composed of tri- 
radiate (perhaps also quadnradiate) spicules, but simple bacil- 
tarspieules are often associated with these in ^at numbers. 
The Siee and form of the triradiatos, and especially the lengtli 
of the individusl, sometimes curved arms, vary considerably 
in the different species, 

This rich genus, which extends from the Trias into the 
TTpper Cretaceous, may be distinguished easily from the 

5 * 
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ftllied forma by the narrow tabular central cavity of the cylin- 
drical body and by the absence of any radial canals. The 
forms belonging to it were named by the older writers 
phiuj tiponnia^ or Stphonia ; D’Orbigny crroneoiisly united 
them with Lamouroux’s genera EmUa and Jfippalirnuft^ 

Etallon (Etudes pal. sur le Ilaut-Jura, lHn9, p. 142) pro- 
posed for a part of tlic species doscril>ed by l)V)rbigny as 
Kudea and ilimmlhms the generic nanu‘ ruretKleuy under 
which arc included tlic Jurassic forms of the jireseut g(‘nus, as 
well as several FAtsipbonellir, 

In the same year Fromeutel (Introd. p. .‘11) established the 
genera SiphoTuicwUa and Polyca^lia^ which, in general, repre- 
sent Etallon’s Pareudea, The nionozoic forms were named 
StphonocadiiV^ the polyajoie PolycwVuv^ and, tui the latter name 
was already occupied, subwenueutly Disroiluv (Cat. mis. Spon- 
git. Neoc. 1861, p. 4). This correction has escaped most 
authors ; and the name Polyemlia w^as therefore replaced by 
Dendroc/elia 1^ Laubc, by CveloHcyphia^ by 11. Tate, and by 
Plioemlia by romel. 

A generic separation of the monoaoic and polyzoic forms is 
quite inadmissible in this genus; for sometimes the same 
species makes its appearance as a simple individual and as a 
composite stock. Nor does the genus HtmocfvUa. From. 
(Oat. rais, p. 4) seem to me to be any better foundeci. Fro- 
raentel refers to it those Diseedtm in which the individuals are 
fused together laterally almost to the vertex, so that nodular 
stocks with jierforated wart-like elevations arc produced. 

In his most recent work Queustedt describes the Jurassic 
forms under the generic denominations Spongites^ Vermt-^ 
spongia^ and liadicispongiay and the Cretaceous ones gene- 
rally as Scypkice, 

The above-cited genera of Pomel are distinguished partly 
by the supposed siliceous or calcareous nature of the skidotoii, 
partly by tl le thickness of the anastomosing fibres, and partly 
by the external form. 

It appears to me not improbable that when wo have a 
better knowledge of the spicules which compose the skeletal 
fibres, a division of the forms united under Peronella into 
several genera may be practicable ; for that in this respect 
very imjiortant differences occur, may be soon at once from a 
comparison of the spicules of Peronella cyUndrica from the 
Upper Jurassic, and of P, muliidigitaUx^ Mich., from the 

* Judging from the figoro of Vcdo^cy^in iulcaia^ Tete ('Quart. Journ. 
Cteul. Soc. xxi. p. 4h), 1 Hup|K)«o that this apocios does not Udong to the 
Oalcwpongi 0 f>, but to the Hoxaclinellidis, and, iud(H^d, in tho neighbour- 
hood of rolyhlmthhumy Zitt 
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Middle Gretaceotis. The defective state of preservation^ 
however, presents insuperable obstacles to a ^siematic em- 
ployment of the forms of spicules in the fossil Cfalcispongifis. 

The following species may be mentioned as examples of 
the genus Peronella ; — 


a. From the Devonian. 

1. Scyphia conoidea^ Goldf* Taf. ii. fig, 4. 

2. Scyphia c^nHiricia^ Sandb. Verst. Rhein. Uebergangsgeb. 
’IVf, xxxvii. fig. 10. 

JSvyphia iurbimta^ Lonsd. non Qoldf, 

b. From the Trias. 

1. Peronella Loretny Ziti. Seeland Alp near Schludcrbach. 
Siiihontica^ia^ ap. n., Loreta, Zeitacbr, deuiach. ffooL Gee. 1875, 

p. 888. 

2. Scyphia aulccespiiosa. Milnst. Beitr. iv. Taf. i. fig. 14. 

3. Scyphia catnitieima^ Bcyr. in Eck. Ueber die Formation 
dcs Banter Sandst. und Muscnelk. in Oberschles. Taf. i. fig. 2. 

c. From the Dogger. 

1. Spongia cymosa, Lamx. Exp. M<Sth. pi. Ixxxiv. fig. 7. 
So^phm cynioMf Micb. Jo. pi. iTiit. tig. 8. 

2. Spongia pistilliJbrmUy Lamx. ib. pi. Ixxxiv. fig. 6; 
Mich. Ic. pi. Iviii. fig. 4. 

8. Spongia mamiuijkra^ Lamx. ib. pi. Ixxxiv. fig. 11. 

4. Stongta chvarioidesy Ltamx. ib. pi. Ixxxiv, figs. 8-10. 

5. Tragoa tuimoaum^ Goldf. Taf. xxx. fig, 4. 

wamtliatusy Quoiiat. Potr. Taf. cxxxi. figs. 87-*30. 

6. Spongitea JuacuSf Qtiensi, ib. Taf. cxxxi. fig. 42. 

d. From the Malm. 

1. Beyphia cylindrical Goldf, Taf, ii. fig. 8, and Taf. iii. 
fig. 12. 

Scyphm deMtu, Goldf. Taf. ii. D)!;.. 8 and 13, 

Scjf/ihia ejfhniiricaf Qut«nKt. ib. Taf. rxjkilt. 0, 7, H-lfi, 

2. Pareudeajura$mca, Etal. Et. Pal. llaut-Jora ; Mono^r. 
de I’dt. Coral], n. 142 ; and Sur la Classif. dea Spougit. 
%. 14. 

S. JParewUa mmemis, Etal. ib. p. 144. 

Styphia fttreatOf Micb. Ic. pL Xxvi. dg. S, 

4. Bpongia fioriemt, Pbill. <31eoI. Yorkah, iii. fig. 8. 

5. Brpphia r(»iicyhrmis^ Qoldf. Taf. iii. fig. 11. 
SadtntpoHffia nuhti/nmiu, Guanat. l*etr. Taf. rxxiii. figs. 1&-^. 
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6. Poreudea amicorum^ Etal. Leth. Bruntr. pi. In'ii. lig. 27. 
Aphonia iaffeftaria, Mich, Ic. pi. xxvu %. 4, 

7, Polyccdiii hallaUi^ From. Introd. pi. i. fig. 9. 

8, t^ngia mamillarisj Mich. Ic, pi. xxvi. fig. 5. 

9. opongitea nodulosus. Queust, Petr. Tab. cxxxi. figs. 
28-30. 

?10. Bpongttes aquamatm^ Queust. ib. Taf. cxxxi. ligs. 
30-32. 


e. From the Cretaceous. 

1. SemMa cUivata. Kdm. Nordd. Ool. Taf. xvii. fig, 24. 

nils. 

P Siph<miHS(pli<i rplindrkay From. Cat. Rain. pJ. i. <ig. 4. 

2. Polycedia dtvaricata^ Bixmgit. IW. i. fig. 8. 

3. Polyocelta ramoaa^ Rdm. Norefd. C>ol. Taf. xvii. fig. 27. 
nils. 

4. DiacceUa porosa. From. Cat. Itais. pi. ii. fig. 4. Nco- 
comian. 

Polpcadta ^fwtctcUay Rom. Spongit. Taf, i. iig, 7. 

6. Limnorea monilifera. ltdm. Spongit. Taf. i. fig. 5, aiul 
Taf. ii. fig. 6. nils. ‘ 

6. DiaarXia dumosay From. Cat, liais, pi. i. fig, 6. Ilils. 

P Scyphia auhfurmUt^ Krim. Nordd. t)ol. Taf. xvii. fig. 2 h. 

ElamiK*(elia seyfdana, Rom. Hpougit Taf. i. fig. 11; nou From. 

7. Siphonocoilia compreiaay From. lutr. pi. iv. fig. 7. Neo- 
comiaii. 

8. Diacoelia viacroporuy From. Cat. Rais. pi. i. fig. 7, 
Neocomian. 

9. Polymlia gemmanSy From, Intr. j)l, iv. fig. 4, Neo- 
comian. 

10. Diaewlia atrangulatay From. Cat. Rais. pi. ii. fig. 2. 
Neocomian, 

11. Polycoelia ttiberoaay Rdm. Spongit, Taf. i. fig. 9. 

nils. 

12. Diamlia Perroniy From, Cat. Rais, pi, ii. fig. 1. Neo- 
comian. 

lil, Piaccelta Ricordianuy From. ib. pi. ii. fig. 3. Neo- 
comian. 

14. Diaewlia ghmeratay From. ib. pi. ii. fig, 6, Neo- 
comian. 

15. DiacodiaCottaldinay From, in Loriol Et. Val. d’Arzicr, 
pi. viii. figs, 7, 8. Valanginian. 

16. Diacodia arzierienaisy Loriol, ib. pi. viii. figs. 11^ 12. 
Valanginian. 
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17. 8iph>noooslia imuieuloj Loriol^ Urgon. Lan(L pi. iv. 
fig. 9. lirgonian. 

18. SiphonoeaJia cyathijbrmis^ Lor. ib. pi iv. figs* 10-12. 
ITrgonian. 

19. DiscosUa Gittieronu Lor. ib. pi. iv. figs. 16-18. Ur- 
gonian. 

20. Disaylia flaheUaiUj Lor. ib. pi. iv, figs. 19-21. Ur- 
gonian. 

Uippalimm JlabdkUuij D^Orb. Prodr, ii. p. 07. 

21. Disc<eUa Cotteaui^ Lor. ib. pi. v. figs. 1-3. Urgouiau. 

22. Scgithia f areata^ Uolf. IW. ii, fig, 6. l^ourtia. 

23. Spongia multidigitata^ Mich. Ic. pi. li. fig. 9. Cewo- 
nianian. 

24. Scgphta mioropora^ Korn. Kr. Taf. ii. fig, 6. Seno- 
nian. 


Ei.asmoccbua, Hamer. 

Ji^aifnojereaf Prom, 

Sponge consisting of one or several arched laminte, more or 
less grown togctluT, which arc pierced throughout their whole 
longitudinal axis bv numerous round stomachal cavities of 
equal thickness. These tubes are placed in one or more rows ; 
and their round orifices are situated at t)ie ujqKJr margin, 
liadial canals wanting. Skcletd fibres coarse. Surface and 
walls of the tubes porous. 

Tins genus was first dc8cril)cd by Fromentel (Introd, p, 34) 
under the name of Elasmoferea ; but F, A. Riinier showed that 
it had nothing to do with t/er«a, but must be placed near 

S honoemlia. He therefore altered the name to Elamkocoalia. 

lOUgh KOmer’s E. sequana is not identical with Fro- 
mentors Elasmojerea sequana^ but belongs to PeroneUa rfw- 
mosa^ From., tne remark is nevertheless correct that the 
Elasmoccelim consist only of Peronellce serially arranged and 
grown together by their sides. They perhaps form only a 
section oi PeroneUa^ coming nearest to P. dmnosa ; but the 
external habit is so peculiar that I would retain the genus 
Elasmocmlia^ 

All the species are from the Lower Cretaceous. 

1. Elasmyei'm sequana^ From. Intr. pi. ii. fig, 3. Nco- 
comian. 

2* Elasmcjjerea orassa^ From. Cat, Kais. pi, ii. fig, 10. 
Neocomian, 

3, Elasmysrm plana^ From, ib. pi. ii, fig. 9. Neocomian. 
?4. Ehsmgerea tm^2ariV, From. ib. pi. ii. fig, 8. Neo-^ 
comian. 
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5. Elaamoomlia orbiculata, JEtOu. Spougit. Taf. ii. fig. 11. 

nils. 

6. Elaamqjerea tortuoaa^ Loriol, Urgou. Ltuid. pi. v. figs. 
16, 17. Urgoninn. 

CoNOO<EUA, Zittel. 

SififwnocwUa p, p.. From* 

lAnmorea p. p., Kom. 

obconical or to]>-8lia|)ecl, or nolyzoic by 

gcmmatiou at tlic upper margin, very tlxiek-walletl : vertex 
broadly truncate, with a central, ver^ deep^ funncMiapod 
Btomachal cavity* Surface jjorous, with horizontal ring» of 
growth. A true canal-system is deficient ; but the sponge- 
body consists of successively formed horizontal layers of 
coarse anastomosing fibrous tissue, whicli have between them 
narrow interspaces for the circulation of water. 

Among the spicules of the skeletal fibres 1 believe I have 
rocogniz^ 8im})le bacillar spicules as well as triradiaU^s. 
Some of the latter arc four or five times as large as the others. 

This genus, united with Siphonoarlia by ifromentcl, from 
its laminar structure, which somewhat reminds one of that of 
certain lludistes (Radiolites and Bphwruliie^). and also, from 
the unusual thickness of the wall, the truncat^ upper margin, 
and the occasional singular budding of the latter, acquires so 
peculiar an aspect tliat it can readily be distinguished from 
^onella. 

In die French Neocomian only monozoic individuals usually 
occur; but in the North-Oerman llils polyzoic sriecimcns are 
also found. Through Profi tlttmer of BrunswicK I have ob- 
tained a number ot specimens which leave no doubt that 
Limnorea centrot^evisj Kdm., is united by all transitions with 
simido individuals of the form of Gonoewtia crasm^ From. 

The two species at present known are from the Lower 
Cretaceous. 

1. 8iphonoc<dia croEsa^ From. Cat. Eais.nl. i. fig* 1, 

2. Limnorea centrolwviay li5m. Spongit. Taf. i. ng, 18* 

Eusipiionklla, Zittel. 

Bopphiaf Ooldf. 

SifmonooofUa and Dincoelm p. p., Froiu. 

lirmdea p. p., Eial* 

Sponge simple or branched by basal or lateral budding. 
Individual persons cylindrical. naiTowed below, thin-waUed, 
with a wide tubular or tunnel-shaped stomachal cavity ex- 
tending to the base. Wall of the stomachal cavity with 
elongated ostia standing in vertical rows and serving as the 
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efferent apertures of Uorizontal radial canals. Surface with 
coarse pores. 

The anastomosing fibres of the skeleton are comparatively 
thin and form a loose web. 

This ^nus, hitherto known only in tire Upper Jura, is 
readily mstinguished trom PeroneUa by tlie well-developed 
system of horizontal canals. 

1. Sci/pliia Itronni, Mflnat. C4oldf. Tof. zxziii. fig. 9 ; 
Quenst. Petr. Taf. exxiv. fig. 1-15. 

S^Aoitoca-lut From, (ncc Goldf.) Inlr. pi. i. fig. 7. 

Parmdta gtacilvt, EtaL Loth. Bruntr. pi. Ivhi. lig. <10. 

2. Set/phia intermedia^ MUnst. Goldf. Taf. xxxiv. fig. 1 j 
Quctist. Petr. Taf. exxv. figs. 65-58. 

8. Sepphia perplexa, Quenst. ib. Taf. exxv. figs. 56-63. 

[To be continued.] 


VII.— OWmitwij* on the Chlamydodenn or Bower-hirda^ 
vrith Description of a new Species. By John Goulo, 
F.ll.S. 

Thk Bower-birds are so named from their extraordinary habit 
of building “ playing-places ” or “ halls of assembly,” placed 
on a thick platform of sand, turf, &c., variously decorated 
with shells, Hcoched bones, or any glittering substance which 
may be at hand. The Bower-birds arc naturally shy in dis- 
position, and consequently seldom seen in the forest unless 
closely looked for. In aninity they are generally supposed 
to be allied to the “ Birds of Paradise,” an opinion wi^ 
which I am inclined to agree. Besides these oxtraordi- 
naiy feats of building “ playing-places,” constructed of fine 
branches of trees, where the birds meet to have their gam- 
bols, most of them are also distinguished by peculiarities in 
their plumage. Many of tlie species have a decorative patch 
at the nape of the neck of an extremely beautiful lilac; others 
have no such decoration. One pleasing feature belongs to 
the members pf this group : it is that they appear to b^me 
easily dmnesrioated, bearing captivity wdil; and if one or 
more are placed in an aviai-y^ and materials m thrown about, 
they commence building their carious bower, and pUy and 
coquet in the most pleasing maimer : this was the case with 
the Bower-birds at different times in the Zoological Gardens. 

It must not bo supposed that these structures ou the ground 
are for the purpose of breeding : tlto little known on this sub- 
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joct is lihnt Chlamydodera maoulnta makes a round, mode- 
rate-sized, cup-shaped neat, like that of the English jay 
{Garrulm glandanm)^ and placed among the branches of 
high trees. 

The new species. Chlamydodera orienfalis^ is a native of 
Queensland, and tolerably common at Port Denison. In size 
it is about the same as C. nuchaliBy whoso habitat is on the 
opposite part of the continent. The bird fignrfMl by Jardine 
and Selby was from one of these wostoni oountrio** ; it is also 
the bird spoken of by Capt. Grey in his travels, as well as 
the one mentioned by the officers Bynoc and Dring of the 
surveying-ship ‘ Beagle j ’ lastly, S]>ecimcn8 wore brought 
over to this country by the lanientt»d Elaey, wlio collected 
them at tlie Victoria river. 

It is not by writing ever so minutely that I can make the 

! )ublic perceive the difference in these two nearly allied birds ; 
)ut if a series of skins from both countries are placed side by 
side it will be at once perceptible. The great jKJcuHarity in 
the present species [orientalis) is the barring of the upp(^r 
])lumage, almost approaching to that of (V maculata ana O, 
guttata. This new oird is less silky in its plumage than the 
western species, particularly the head, cheeks, throat, and 
under surface. Elsoy’s specimens an* in the British Museum ; 
and I have others in my own collection. 


VITI. — A third Contribution to the Knowledge of the Goto- 
iiiida) of Madagascar, By Chaui.kS O. Waterhoubu. 

The British Museum has recently received some interesting 
additions to the collection of Cetoniidae from Maiftgascar. 
All the species here described are from the neighbourhood of 
Antananarivo (with the exception of CopUmia ekgansy which 
is from Fianarantsoa), and were collect^ by Mr. Kingdon. 

Stenotarsia jncta, 

Klongata) subparallela, nigro-picoa, supra nigrai velutina ; ihoraoe 
iineu oircumdata flava ; elytris ad siiiuram impressls, singuUs 
macula triangulari ante modium forrugiuea Imeisque duabus 
tenuibus davis. g $ . 

Ijong. 7 lin. 

This species has much the appearance of some narrow 
species of Macronota j but the legs and tarsi are long and 
slender, as in Sknotarsiay and the elytra slightly embrace tlic 
abdomen. Al)Ovc dull velvety black, except the head, which 
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i« pitohy. Thorajc a little broader than long, obliquely nar« 
rowed in front of the middle, aubparallel {wsteriorly, only 
very elightly sinuate at the sides, broadest at the posterior 
angles, tiie base straight, with a pale yellow line m round 
the margins, but not touching the posterior angles. Hcutcl- 
lum yellow at the a{)ex. Elytra doflexed at the sides and 
apex, at the shoulders much bioader than the thorax, then 
suddenly narrowed, subparallel to the apex ; each elytron with 
a rusty-yellow triangulai* spot at one third from the base ; 
this spot is Iwrdered posteriorly by a narrow yellow line ; a little 
beyond this is a second yellow line, which ascends obliquely 
towards the suture; the apex is truncate and is bordered with 
yellow. The second segment of the abdomen has a greenish- 
yellow fascia; and the fifth segment is margined with the same 
colour. The anterior tibia? are tridentate m both sexes. The 
pygidium in tlie male is oblong, rounded at the a{)cx, and 
thickly punctured, the puncture's each having a very short 
yellow Iiair ; in the female there is a very deej) ovate impres- 
sion at tlic apex, 

Sometimes the rusty spot on the elytra has a short curved 
line above it on the side, and there is also another line con- 
necting the sj}ot with the suture. ^Fhe sternal process is in 
tlio form of an equilateral triangle, its sides sloping, 

Not <^» — In the same c‘ollcction with the above there was a 
male example of S. duroidalUj differing from my original 
type in having the discoidal patch on the thorax divided 
into three black spots, 

Euchilia piotpes* 

ObloQga, nitida, viridi*otivacoa ; elytris striis deoem uigriB uaproesis ; 

tibiis torsisque piools. 

Long, Itn. 

This species is very close to JS, costataj and might bo easily 
mistaken for it. It is, however, of a darker, more olive 
gi'ccn, tinged fre<]uently with blue ; the thorax is less ample, 
rather less convex ; the clypeus is less strongly punctured ; 
the lines on the elytra ore finer, and the latent defiexed por- 
tion is not bounded above by a well-marked ridgo, but is more 
^odual ; the upj)er part of the femora, the tihi», and tarsi are 
deep pitchy red ; the three teeth on the anterior tibim are less 
aouto^ extremely blunt in the female, 

Euchilia coa^fera, 

Oblottga, supra doprossa, nitida, olivaooo-viridis ; thoraco emruleo 
micantK), diseretc obsolete punetulato : clyiris Uih'Is nonnuUis 
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improBsis, sutora intcrdtitiisqae socundo ei quarto coetiformibua ; 
pygidio paroo puuotato. $ . 

Long. 7i lin. 

Gteneral form of E. sulcata^ but tlio tliorax leas ample; 
the shoulders of the elytra are more ])roininent, and arc\ more 
excised immediately below. Bright bluish ^een, sliining; 
clypeuB rather thickly and finely punctured. Thomx convex, 
rather obscurely and not very thickly punctured. Kcutelluni 
smooth. Elytra with the suture* niucti raised ; <*ach elytron 
with four slightly sinuous impressed lines^ which aie very 
obscurely punctured j tlic second and fourth interstices narrow 
and costiform ; the first and third interstices have a few large 
punctures in a lino. Pygidium with punctures 8cattere<l over 
the surface. In the female the three teeth of the anteri(»r 
tibiae arc a little closer together than in tlie male, 

Euohilia cujmooUiB. 

Viridi-oHvacca, iiitida : frontc, thorace, scuiello, olyirorum disco, 
pygidio corporeque subtus plus minuavo rufo-cuprois, tibiin iai - 
Bie(]uo pioeis. $ . 

Long. 7J lin. 

Very close to E, picipes) but, besides the colorjition, it 
differs from tliat and all the other species in having the base 
of the thorax gently arcuate, and not at all sinuate before the 
Bcutcllum. Thorax convex, finely coriaceous, the sides sub- 
parallel and gently sinuate behind tlie middle. Elytra each 
with five black strias, the deflexed margins not bounded above 
by a marked ridge. Pygidium obscurely and not very tliickly 
punctured. Anterior tibiaj with three strong sharf) teeth. 
The coloration closely rescmbltMa that of E, puneficoUiSy W., 
but that has the thorax thickly punctured, and lias a slight 
sinuation before the scutellum, 

Euchilia iarealis* 

01ivaooo-\mdiB, nitida; thoraeo orobre foriiier punciaio. ant 
pubosoonto; olytris punotaio-striatis, inb^rstitiis seeundo quarto- 
quo costifonnibus ; pygidio parco |yunotato, pubesoouie, tibiis 
torsisque subtus oilialis, 
long. 8-8;^ lin. 

ClypcuH deeply incised, finely punctured j the forehead more 
distinctly punctured, and having black hairs arising from the 
punctures. Thorax convex, thickly and strongly punctured, 
the base very gently arcuate, not porcejitibly emarginatc before 
the ficutclluni, i^lytra each with six well-marked impressed 
sinuous lines, which arc strongly punctured ; the sutture and 
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the second and fourth interstices raised^ this latter abbreviated ; 
the first and tbii^ interstices with some strong ranctures : the 
Bubapical callosity obtuBe^ the apex smooth* The pygidium 
with a few punctures* Tarsi black. 

The male has the anterior tibiae with three acute small teeth, 
the anterior tarsi short and extremely thick ; the posterior 
tarsi as long m tlie tibia, moderately stout. 

The female has the three teeth of the anterior tibim close 
together. I'he anterior tarsi arc short and more slender, the 
posterior tarsi arc much shorter than the tibia, loss stout than 
in the male. 

This species is very peculiar, and recedes somewhat from 
Euchtlia^ but agrees better with that genus tlian with Cbp- 
tomia. 


Pygora bella* 

Viridi-prsflina, subtiis plus luinusvo cyanoo mienna, nitidiasima ; 
ely^HJo piooo ; thoraco olivacco, liuoa mediana touui laioribuaquo 
viridibuBt his cupreo tiaotis ; el^tris ocioftiriutm, olivaocis vel 
f^aneia, margimbus viridibus et cuproo-aureo tinciis; pygidio 
leviter oonvoxo, cyanoo, porco puuctato ; pedibus pallido piceis. 
Long. G lin. 

Head and clypeus very thickly and rather strongly punc- 
tured. the latter very sliglitly emarginatc. Thorax moderately 
thickly and distinctly punctured, nearly parallel at the sides 
to a little in front of the middle, tlien obliquely narrowed 
anteriorly, oUye-green (or dark cyaneous), with a fine mesial 
line and the sides pale green* ocutellum smooth, pale green. 
Elytra each with four strong strifis; the third interstice nearly 
Hat, the others convex ; the shoulders pitcdiy^ 

The male has two acute teeth to the anterior tibia?, with an 
indication of a third ; and the first abdominal segment has a 
white spot on each side. 

Tiie female has three acute teeth to the anterior tibiae } and 
the abdomen has no spots. 

In the same collection with the above were two examples 
of rather larger bikc (7 lines)| which have tlie sides of the 
thorax, the scutellum, and the sides of the elytra bright golden 
coppery : the colour of the thorax and elytra is less dark. I 
believe them to belong to the same species* 

Pygora punoiidollia. 

JDepressa, latlor ; oaplte crebro punctate, vortico viridi, cly pt»o piece ; 
thoracc ante tnemum oblique angustato, postioc fiubparallclo, 
mgro-oyaneo, crebre fortiter punctate, lineis iribua lonjrftttdma- 
libus vlridibus, cupree lUioantibus, BCui(dlo viridi leevi; elyiris 
pioois, fortiter octosiriatis, intersiitiis oonvexis, sat ctobro putio- 
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tulatis, lateribus sub humeris cyonois, apiecm versus viridibus ot 
cnpriH) tiuciis ; pypdio picoo, inoilio oyanoo, sat orobro punctato ; 
pe^bus piceis ; pectore abdomineque eyaneis, viridi voriegatis. $ . 
Long, 7 Un. 

This is a much broader and flatter sikjcxcr tlian the prece- 
ding, I have not soon the male, Tlie mesial lino on the 
thorax is smooth. 

Pygora versicolor, 

Viritli-prasina, niiidisttiiua ; thoraco aiiiico pariita angustaio, laiori- 
bus punctatis ; elyiris Boxios Btriatis, striit> punctaiis ; pygidio 
punctulato. 

Ixmg. 4| lin. 

This specicB varies in colour. Sometimes it is entirely 
green or dark olive ; the cdytra arc generally darker at the 
base, sometimes green with the base purple-bine or violet, 
vvitli a j)ale ycllowish-lilac ovate sjxot a little way from the 
base j sometimes the whole elytra dark blue. The elyj>eus 
is closely and rather linoly punctured, the forehead more 
strongly and less closely punetnred. Thorax very convex, 
not much narrowed in front of the middle, subparalfel behind, 
not angular at the sides, gently arcuate at the base, not omar- 
ginate before the scutellum, smooth on the disk, rather tliickly 
punctured towards the sides, Sdutellum smooth. Elytra 
each with six strongly impressed punctured linos, the fifth 
and sixth closer together, not impressed posteriorly, the suture 
and the second interstice raised ; there arc generally some 
large punctures around the shoulders and on the first inter- 
stice ; tlxc deflexed margins are rather thickly punctured, the 
nncx generally nearly smooth. Pygidium evenly convex, 
oDscurely and not very tliickly punctured. Mesostcmal pro- 
cess almost none. Tibim and tarsi pitchy. 

Pygora hirsuta. 

Longe imbcseons, versicolor ; thoraco crebro sat for titor puuciato ; 
elytris fortitcr octosiHatis, interstitiis socundo cjuartotjno sat 
couvexis, lateribus parce punctatis : podibus obscure pioeis. 

Long. 4 lin. 

Head thickly and strongly pniictuj-ed, pubescent, green on 
the vertex, the clypeus pitchy. Thorax obliquely narrowed 
in front of the midole, subparallel behind, scarcely emarginate 
before the scutellum, rather strongly and thickly punctured 
(especially in the female), green, with a large triangular patch 
on each side of (he disk of olive, pitchy, or lilac colour, the 
sutural line often coppciy. Scutellum smooth, green or cop- 
pery. Elytra green, with the space between 8ie first and 
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fourth Btri» pitchy yellow, pule greenish yellow, or tinted 
with lilac* Body below gweu, the abdomen frequently blue, 
Pygidium evenly convex, not very thickly punctured* Ster- 
nal proceas alniOBt none* The anterior tibiie have three 
ftharp teotli in the female, and two, with an indication of a 
tbira, in the male. 

PantoKa rufobaaalts. 

Nigra, nitida, IfOvis ; elyiris boai rufa vol rufo-flava, rogione scutel- 
lari nigra. S $ • 

Long. 5J-.7 lin. 

AlnioBt identical in form and colour with P. acaphay but is 
at once distinguislicd by the absence of the lines of strong 
punctures on the elytra, which arc only represented by a few 
punctures in a slight transverse impression a little behind the 
middle. The clypeus is delicately punctured in the middle ; 
and the lateral longitudinal impressions are not strigose as in 
acapha. The apex of the elytm is almost d(’Stituto of puTic- 
tures ; thepygiaium is finely and densely strigose. The tibim 
and tarsi are sometimes pitchy. 

VariBti /, — Thorax and elytra brownish red, with the dis- 
coidal impressions of the elytra and the scutellar region black. 
Pygidium pale brownish rod. 

Pantolia poHuiy Waterb. 

I described this species from a single example. We have 
now received several specunens of both sexes. Some of the 
examples measure as much as 8i lines in length. Among 
them wore two or three examples which, instead of being en- 
tirely black above, have the sides of the thorax broadly 
margined with pitchy r^d ; the margins of the elytra and a 
fascia across the middle (sliditly interrupted at the suture) 
are also bright pitchy red. The tibim are pitchy. Some of 
the smaller specimens have the lines of punctures on the 
elytra more extended, especially towards tlio shoulders and 
along the suture towards the apex : these specimens have the 
clypeus more punctured, and the thorax is sparingly and ex- 
cessively finely punctured instead of being smooth : three of 
these smaller examples have the sides of the thorax and the 
entire elytra obscure pitchy. 

OopUmia elegana, 

Yxridiii, nitidissima ; clytria flavis, airiis eoto improaais, lines sub- 
marginali, autura ad apioom guttisquo duabus post modtum viri- 
dibua ; pygidio paroo punotaio. $ . 

Long. 0j[ liu. 
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Very close to 0, ^Hnacufata^ W*, but much smaller, the 
thorax witli a few punctures scattered over the surface, the 
elytra distinctly striated, the green spots diffenmtlv placed, 
the pygidium sparingly punctured in tne same way, but with- 
out any transverse ridge at the base, the sternal procens short 
and blunt. Clypeus finely punctured, very slightly emargi- 
nate at the ajicx. Scutcllum and elytra smooth, the latter 
each with four well-marked impressed lines, wln’ch do not, 
however, reacli the apex ; there is a lateral green line extend- 
ing from tlic shoulder to the apieal callosity, an oblong green 
spot behind the middle between the third and Iburth stria), 
and the apex of the suture is also green ; the ajiical callosity 
is obtuse and is at tlie extreme apex. 

Fianarantsoa. Collected by Mr. (1. A. Shaw. 

Cojiiomia fulgida. 

Viridis, nitens, auroo tinctus ; fronto, thoraco olytronimque plaga 

lateruJi subupioali rufo-cupreis ; thoraco crobro punotat**. ^ 5 * 
Long. 0-8 lin. 

Clypeus very delicately punctured ; the forehead with 
stronger punctures. Thorax bright coppery red, with the 
extreme margins sometimes green, rather closely and strongly 
punctured and slightly hairy. BcutcUum green or coppery, 
smooth. Elytra green or deep blue, with tlie lateral half 
towards tlie sides more or less copjiery ; (*ach elytron with 
two slightly raised costce, the outer one shorter. The pygi- 
dium generally coppe:^ in the middle, with Strong punctures 
freely scattered over the surface. 

The male has three distinct teeth on the outer side of the 
anterior tibisB ; the tarsi rather long. 

The female has throe approximate strong tcctJi on Ihc 
anterior tibice ; the posterior tarsi much shorter than in tlie 
male. 


CopUmta luoida* 

Viridi-olivaoea, nitida, dopressa; thoraco subtUissime punotulato; 
dytris disco smpe oseruleo micaute, singulis costis duabtss parum 
elevatis ; pygidio paroo punctate : tibiis tarsiaquo piceis. • 
Long. 8 lin. 

Bright pale olive-OTcen, more or less suffused with blue on 
the elytra, Kathor deprossed. Clypeus very finely and rather 
closely punctured. Thorax not very thickly but evenly and 
extremely delicately punctured, Scutelluin smooth. Elytra 
each witn six impressed lines, which are generally very ob- 
scurely pimctured ; the second and fourth interstices slightly 
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costiform ; the subapical calloftity rather acute, close to ilie 
extreme margiu, the apex smooth. P^ridium with a few 
punctures scattered over the surface. The anterior tibim 
ahnoHt simple, with scarcely any indication of teeth. Tarsi 
yerv long and slender. 

This 8|)ecies belongs to the same group as (7. 4-macM&rto, 
W., — depressed, with the pygidium sparingly punctured. 

Coptomia modesta. 

Olivacoa, nitida; thoraoo discrete fortitor punotato j dytris bioostu- 
latis ; ptdibuM piceis. 

I/img. 6-()J Hn. 

This species is close to the preceding, but is of a much 
darker colour, and is smaller. The thorax has rather strong 
^nctures scattered oyer the surface, especially on the sides. 
The elytra have each five ini pressed lines ; the second and fourth 
interstices are slightly raisea ; the subapical callosity is more 
obtuse than in tlie preceding species. The pygidium has 
some transverse punctures scattered over the surface, rather 
obscure in the male. The anterior tibice have two distinct 
teetli at the apex in the male ; in the female there arc three 
teeth. Tarsi long and slender. 

One of the specimens has the disk of the elytra suffused 
with blue. 


Coptomia marginala, 

Viridi-'prasina vol oyanoa^ nitida; thoraoe lateribus sat orobro for- 
titer punciato; elytris singulis striis sex fortitar impressis et 
crebro jpnnotatis, iutcrstiiiis sat elevatis lasvibus> margine latorali 
plus mmusvo oupreo ; pygidio paroe punotato. ^ $ . 

Long. 6-8 lin. 

Oblong, moderately convex, usually bright grass-green, but 
sometimes blue, with the sides of the elytra ^nerally coppery, 
but in the blue varieties green or lilac ; tlio legs pitchy. The 
clypeus finely punctured, not very deeply emarginate. Thorax 
not much nmrowed in front, moderately thickly and strongly 
punctured, smooth in the middle, witli some fine hairs here and 
ther^ Elytra with tlic margiu near the apex and the apex 
sparingly atrigose-punctato ; the subapical callosity not promi- 
nwt, not vety close to the apex. Py^dium convex, generally 
with a few puncturcSf Sternal process transversely ovate. An- 
terior tibiie tridentate, the upper tooth in the male not very 
prominent The abdominal impression in the male very 
wide. 

Ann. dt JN. liiut Scr. 5. Vol. iv, 6 
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CopUmm hcvis. 

Lflote viiidi-prasinay omaino larris; tibiis tareisque obscure rufis, 
iUis senoo tinctiB. ($ * 

Ijong. 11 J lin* 

The largest species of this group at present known to me. 
Uniform suining grass-green, without any imnctuation above 
or on the pygidium, ex(ic})t a few punctur(*8 between th<^ eyes. 
The sides of the motasternum are sparingly piuicturcd. The 
pionygicliam is strigose. 

The only species which this resembles is Coptomia muia^ 
hiliSy W. (Ann. & Mag. Nat. Hist. 1878, ii. p. 1*19), from 
which it differs in being of a more elegant and elongate form, 
in the longer legs ana tarsi, in the absence of th(* strigosity 
on the aubapioal callosity of the elytra, and in having no 
punctures on the pygidium. The sternal process is more 
slender. 


Ctyptotnia uniformis* 

Castanea, viridi tincta, nitidiflsima ; capito thoracequo olivaceis, 
cupreo tinciisj elytris pallido olivaoois; tibiis tarsisque rufo- 
jrtceis. $ . 

Long. 9 -10 liu. 

Very close to C. mutahilisj but leas bright green, more 
castaneous below, of a narrower form, and with the sternal 

i iroccss much more porrect. Talc olive-green above, the 
lead and thorax more generally showing a castaneous or 
coppery tinge. The head moderately thinly punctured be- 
tween the eyes. Thorax smooth. Elytra with very ob- 
scurely punctured lightly impressed lines; the side of the 
apical callosity and the apex rather closely strigose. The 
pygidium wim distinct punctures scattered over the sur- 
face. 


Captomia orudgera. 

Nigra, nitida; thoroce, olytria, podibua pygidioquo apioe rufo- 
ochracois ; thoraoe vitta modiaua lata et olytroram tutura fos- 
oiaquo nigris, $ . 

Most nearly allied to 0. nigriceps^ W.^ but auite distinct 
by its coloration from all known species. The mack on the 
suture of the elytra is narrow, but dilates towimls the base 
and Surrounds the scutellum ; the transverse mesid fascia is 
broad. The pygidium is very densely and extremely finely 
strigose. The anterior tibise are a little more slender than in 
the female, and the three teeth are less strong; the abdominal 
impression is very slight. 
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Ooptoniia ora$na^ 

Oftstanea, crassa, sat nitida ; capitis verticc^ thoraoe totaonliB daabus 
magiiis trian^aribus, acutoUo utrinque, pectore abdomineque 
aigris ; olyiris punotatis^ costis duabus parum cleTatis* ^ $ « 
J 4 ong, 9^10^ lia. 

Very robust, especially the female. Caataneous, the elytra 
darker than the rest of the lK>dy. Thorax convex, regularly 
naiTovved anteriorly, finely coriaceotta, thickly punctured, 
rather more stronely in the female than in the male, with 
two small olivc-bTack spots at the anterior margin (close 
together), and two large trian^lar patches behind, united at 
the posterior margin, Scutclmm coriaceous and finely punc- 
tured, black, with a mesial brown line. Elytra each with 
two slightly raised lines, the suture blackish, Pygidiuin 
transversely densely strigose, more strongly and closely so in 
the female than in the male. Anterior tibiae tridentate. 

Hio male has the elytra with five or six lines of rather 
strong punctures, the lateral margins and the apex densely 
rugulose. 

The female has the elytra more or less strongly punctured 
all over, except the two costse ; the sides and apex rugulose 
as in the male. 

Antananarivo and Fianarantsoa. 

Valgus alMineatus. 

Niger^ supra dopressus^ longitudinalitor acieulatus ; Ihoraeis anguUs 
posUcis, siug^oruiu olvtrorum striga obliquai oorporoque subtua 
albo-squamosis ; pygimo picoo. 

Long. liu. 

Thorax elongate, gently narrowed in fiont of the middle, 
behind the middle moderately narrowed and gently sinuate, 
witli a fine mesial Carina al^vcf the surface covered with 
lar^^ closely placed, ovate punctures, which have a tendency 
to form lines ; on each side at the margin there is a lar^e 
deep fovea j and the base is imnrcssed on each side ; me 
margins anteriorly are finely crenuiate. Elytra a little longer 
than broad, rather concave on the back, the sides somewhat 
raised before the deflexed portion j the surface densely longi- 
tudinally scratched ; each elytron has an oblique dirty white 
stripe about the middle. Ine propygidium and the whole of 
the underside of the body are clothwl with white scales ; the 
fourth abdominal segment has above, on each margin, a small 
acute tooth. The pygidium is pitchy, shining, densely punc- 
tured,. impressed in the middle at the apex. 


6 ^ 
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IX . — On some Spheroidal Lithistid Spotigida from the Upper 

Silurian Formation of New Brunswidc, By Proi. P. 

Martin Duncan, F.R.S. 

[Plate IX.] 

In 1876 Mr. 0. J. Ilindo, F.G.S., sent a nnml)cr of fossils to 
the <}eological Society with a short jmper, which was published 
in alwtrnct*. lie described them aa coming from the cal- 
<*arcou8 shale of Lower Ilclderberg or Upper Hilurian age in 
New Brunswick, and felt disposed to classify them with the 
Tabulata ; but he had not, at the time, the opportunity of amply 
examining them. 

The s])heroidal shape of the fossils and their evidently former 
fre^ existence attracted my attention a few weeks since, as T 
was investigating the similarlv shaped organic remains from 
the Himalayas, which have been classified under tlic order 
Kyringospliseiidai amongst the Khizopoda, Mr, llitulc very 
kindly allowed mo to investigate the structure of the fossils 
he had sent; and this communication is the result of their ex- 
animation. 

The four specimens of the spheroidal fossils which have 
come under examination are oblate, symmetrical, rounded at 
the lop and bottom, and slightly produced at the emiatorial 
bulge. The heights arc A inch, and the breadths re- 

spectively lj^*j incli, 1 inch, and inch. It would appear 
that the growth was more in height than in breadth. The 
fourth specimen liad been tiolishca on its poles and equator 
in more than one place, ana therefore could not be measured 
correctly. 

The outside of tlie fossils is, where the organism has been 
preserved, minutely gi‘anular to the eye, ana is covered with 
minute depressions between the granules. A low magnifying- 
|K)wer shows that the granules are separate, rounded, minutely 
irregular on their surface, about as nigh aa broad, and that 
the three or four which are round each depression are imper- 
fectly connected by low and narrow processes. The granules, 
however, arc often broad and irregular, and form much of the 
sides of the depression; tlieir general equality in size and 
the vast number of the poreJike spaces included by them are 
evident enough. 

In some places on the surface, where the weathering has 
been greater, or where rubbing has removed more or less of it, 
and especially at the edges of the abrasion, the bottom of the 

* IXscripljon ofs new Genus of Tubulate Ooml. By G, J. Ilinde, Kaq., 
K (1.8.” Abtnu'ttt of thf Prnc. Geol, Soc., No. 
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1 >ore4ike depresdioiiA may be seen as spaces filled with dark 
lomogcneoua calcite. They are veiy minute, of diflerent 
sizes, and oval, square, or more or less triangular in outline. 
There are no points projecting into them ; and neither septa 
nor spicalate septa-like processes exist. 

Where abrasion has been carried on so as to destroy the 
granules and partly to level the interinodiato narrow processes, 
the structures Income very comprehensible. A reticulate ap- 
pearance is presented, tne white calcareous meshes of the 
skeleton surrounding dark jiolygonal or oval spaces. The 
breadth of each space or reticumlion is from to inch ; 
and the sides are formed by narrow iiTegular cylinders, whilst 
the angles are swollen and faintly uo&lar. These nodular 
parts arc the bases of the extenial granules. No septa or pro- 
jections resembling those of the Perforata exist. 

Hlightly deeper abrasion and poIiBliing exhibit indications 
of the junction of the irregular eylindrical sides of tlie meshes, 
sometimes at the nodules or luigleB, or in tlie midst of the 
cylinder, one part being n'ceived into the other. The swellings 
at the angles are less, but are still prominent features ; and two 
conditions of tlie environed area arc to be noticed ; in ont‘, and 
the most usual, the space is filled with clear dark calcite, and 
no structures are seen in it ; in the other a white or opalescent 
film intrudes from the sides nearly to tlie centre, leaving there 
a small circular space of dark calcite. This second condition 
resembles an imperfect tabula belonging to an ondotheca, such 
as is present in C/wetetee, In many spaces there is pcifect 
occlusion ; but the texture of the substance thus simulating a 
perfect tabula, is not that of the calcareous m(*sh, it is that 
of infilling foreign matter. Tliis is proved to be the case in 
radial sections. 

The areas differ much in size ; but none are very large, nor 
are any surrounded by seta of smaller ones in regular series. 
Their mcasujetuents correspond nearly with those given on the 
surface. 

At this stage of the inquiry, if a good illumination is em- 

^ d, with a magnifying-power of about 30 diameters, the 
Qwork of the calcareous skeldcm of the fossil, seem on a 
deepish abrasion, is found to consist of separate elements con- 
joined, each being resolvable into two prongs and a stem of 
the same thickness and length; and at thoir junction a nodular 
process or another stem exists. A triradiafo or qu^riradiate 
spicule witli straight or bent limbs irregularly napiUary hei’c 
and there on die edge, is the element ; and at the extremities 
of the limbs ttieve are swellings not unlike frills, some being 
rather convex there and others concave ; and the convexity 
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of one is embraced by the concavity of a neighbouring 
spicule, 

lladial sections were made of some of the spocimens, and 
were examined by reflected, transmitted, and polarized light 
The dark-spot method of illumination was particulaidy suc- 
cessful. The powers employed were from 30 to 450 diameters; 
and the investigation was assisted by the action of dilute 
hydrochloric acid as a solvent. 

The original hard parts are white and neaxfy opaque, and 
when cut across and j)olishcd arc almost homogeneous, only 
minute granulation being visible under high powers. They 
consist of carbonate of lime, and arc white by reflected light, 
and either colourless or light brown or grey by transmitted 
light, the central dark-spot illumination producing an exqui- 
site surface-opalescence. Polarized light produces but slight 
colour ; but it indicates a vast number of minute* refractive 
points : crystals of calcite arc not seen, however ; and there 
are no cleavage-planes in the hard original parts. The fossils 
arc infiltratea with clear transparent or rather dusky calcite 
with very few cleavage-planes, and in some places giving indi- 
cations, under polarizea light^ of a more or less ucicular or 
fibrous structurc, like aragonite. Bhoinbs of calc sjmr exist 
here and there ; and the intensity of the colours elsewhere, 
under the crossed Nicols, varies much. Near the periphery 
of the fossils, what may be termed orbicular calcite covers 
the skeleton and intrudes in undulating contours on the homo-* 
geneous calcite ; and this margin acts differently on light to 
the mineral on either side of it. In a few places the mar^n 
looks almost membranous, if such a term is admissible, whilst 
within it and near the skeletal elements the structure is some- 
times acicular and close, or it presents the usual appearance 
of infiltrated calcite. It is the projection of this orbicular 
layer, with or without drusy cavities, which gives the ap-^ 
pearance of a semiclosure of the canals here ana there. 

On the whole, this remarkable layer is in the position of 
the mass of dermal spicules in some recent Lithisti^ ; but no 
trace of any can be seen. 

Kadial sections through the centre of the fossils show that 
there is a small space in the centre which is occupied W an 
irregular reticulation of not universally continuous skeletal 
elements. The meshes are wide, and are either witliout 
any definite shape, or are quadrangular or pentagonal in 
outline. In one section there arc separate spicules in tlte 
centre. 

I'rom the edges of this central space a great number of 
radiating, more or less straight canals pass to the periphery, 
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each beiog pervioiia throughout and without tabulm. Each 
is in relation with tliose on all sides of it by means of repdar 
three-, four-, or six-sided spaces in its walls* The canals are 
subequal ; but here and there some are larger than the others. 
They arise from the csentral space, bifurcate occasionally, thus 
increasing in number, and end at the surface in the areas be- 
tween the nodules and reticulation seen there. The largest 
canals measure diameter, and the smallest about 

of an inch. Their length varies with the sise of the 
specimen ; for they constitute the larger part of the fossil. 

^J^hey ai*e more or less hexagonal or quadrang[ular in sec- 
tion, and ore filled with the minerals already noticed. They 
were patent throughout before fossilization took place, and 
neither cross pieces, tabulse, nor senta encroached on thorn ; but 
it should be noticea that under a nand-lens tabulate structures 
appear very evident here and there ; but they are resolved into 
parts of overhanging canal-walls under tlie compound micro- 
scope and careful focusing. 

The canal-walls and their reticulation, os well as that on the 
outside, which is tlie expression of tlio outermost skeletal 
element of the canals, andf the reticulation of the central part, 
are com^x^sed of similar structures^ which are closely united 
in the first, and less so or separate in tlie last place. 

The union of the spicules (for such are the skeletal elements) 
is often so intimate that the canal-walls appear to be con- 
tinuous. Butin thin sections, and in certain places in others* 
tlie skeleton resolves itself into numerous combinations of 
spicules closely resembling those of the Tetraclade Litbistidss 
in shape and metliod of junction. 

These canal-wall spicules resemble those which are free or 
nearly so in the central space. In no instance, however^ has 
a central canal, or a canal in the three or four arms of a spicule, 
been observed. 

Tjrjiical spicules, from the central space, consist of three 
arms in one plane uniting at a common point, from which 
anoUier arm may spring and be in a plane at right angles, 
more or less, to the others. These tripod-stemmed spicules 
are often ragged or papillate on one or more surfaces, an|>ear 
solid under me niici’oscope, and are often compressed. Ihey 
difler in size, and are usually the largest in the outer parts of 
the central space, whore the canal-system is commencing. The 
simplest form of spicules boa two sfraight or slightly curved 
arms, whi(i are widely apart, forming an angle of ^ 
where they meet and join a smaller and shorter third, which 
lies in a different tdstie* The larger arms are fiattish ; and 
their opposed smwees (sometimes the others) are nodular or 
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markod with irregular swellings^ but the rcat plain. Their 
tips are slightly expanded and faintly frilled. The smaller 
arm is nearly cylindrical, but more or less conical. 

Under transmitted light these spicules appear nearly lioino- 
geneous ; but polarized light enables minute granules, 
crystals, and very rarely cleavage-planes to be seen ; never- 
theless the refraction of the mineral is insufficient to produce 
much colour on crossing the Nicols. 

The breadth of the arras is from to of ^ocli ; and 
the length is from to rather more than riW inch. Sc>me of 
these spicules, whilst retaining their general ty])ic‘al fonn, 
differ much m external aspect. 'Jliey may have two arms 
slightly bent, expanded at the end, and rough (not on the 
sides firming tlie angle), and the third visible arm may be 
stunted^ or the arms may be equal and straight, with a 
fourth like a well-developinl knob or a long shaft. 

Spicules from the canal-system are invariably joined with 
their neighbours to form a latticework. They consist of 
normal trifid forms, of ti’ifid forms with short and large 
third limbs, of four-limbed Ibrms, the extra limb resembling 
the others or longer or shorter. In some the fourth limb is 
situated at the junction of the other three, and, l>eing in a 
plane at right angles to them, produces a general swelling at 
the junction, so as to interfere with the angle of the union of 
the limbs, it being oc^casionally replaced by a concavity or 
even a slight swelling. The limbs are usually plain on one 
side and roundedly dentate, or irregularly rounded and sliditly 
Bpinose, The junction of the spicules with their neighbours 
may take place through the ends of the limbs uniting in a kind 
of suture, or by a joining which leavtiS no indication of its 
exact position. The skeleton thus formed is very irregular at 
the outer part of the central space, and then, as the canal-sys- 
tem commences, becomes very regular. The symmetrical 
arrangement of the spicules ot the sides of the canals is very 
exact; and one canal is separated from its neighbours by 
common latticed walls. The diameter of the caual-space is 
grcal^ than that of any of the openings in its walls ; and the 
one is produced by four or five soiculate series extending 
around a space ; and the others are the spaces left between tlie 
arms of neighbouring spicules. 

The junction of the spicules is usually by the ends of the 
limbs ; and the exceptions are rare ; but in the centre of the 
body of the fossil instances are to be seen where the end of 
the Ural) of one spicule is attached to the middle of the cylin- 
drical limb of another. The method of normal junction of 
different spicules is by the clasping an<l surrounding of a 
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smaller limb by a frilled or irregular cup-shaped cxpan- 
si(»n of a slightly larger; and the line of suture Is visible. It 
often happims that the spicules do not quite touch, and the 
expanded limb-end of one and the corresponding smaller ter- 
mination of the other and opposite limbs arc separated by a 
microscopic interval. Sometimes one limb, frilled or digitate 
or simply rounded, projects, without that ot any other spicule 
being near : and deformed specimens of these solitary parts are 
not unusual. Here and there the junction, as has been nrUiced 
already, is by direct fusion ; and this occurs in the broad Hat 
spicules of tlie canals more than elsewhere. 

As the canals are close, and radiate to the periphery, in- 
creasing in niimlwr by bifurcation not for from the limits of 
the central ai>ace^ each one must be suiTOumled by scvt^ral 
others. Four, hve, or six canals may environ the canal 
under obaervatiori ; and a tangential section closely reproduces 
the appcai‘ancc seen in abraded speciraens when looking down 
on the reticulate ends of the caiial-skeh'ton from the outside. 
Each canal is therefore poly gontd in section (tangential) . There 
is no duplication of ilie wall of a canal ; and this structure is 
merely the space left by the interlacement of numerous sets of 
spicules in longitudinal series. 

The symmetry of the parts of these spheroidal fossils is 
groat; and there is a very constant resemblance, in every part 
and in different iudividums, of the skeletal elements ana their 
disposition. 

No separate spicules differing from those already noticed 
are present : and the tabulation of the spicules is not seen. 

A supcriicial examination of the specimens would lead to 
the belief of their being Perforata or Tabulata, amongst the 
Actinozoa and Hydrozoa : but the areolation and structure of 
the skeleton is not that oi the one, nor are there tabula) or the 
peculiar hard parts of the otlrer group. 

Tiie shape of the skeletal element m the mass is not unlike 
thatof some of the flat Manona or Jareaa of the Cretaceous forma- 
tion. The arms of the spicules do not bifurcate, however. In 
the general arrangement of the spicules in the canal-systems 
there is some resemblance to that in Twronia^ and there is only 
a slight one to that of Auloc^ittm^ Oswald, which is tlio only 
hitherto described Palaeozoic organisn^ which resembles the 
Tetraclade Lithistids. In this form, which is free, hemi- 
spherical, and even sometimes spherical, there is a central 
cavity* 

The resemblance is not sufficiently great between the new 
form and Auhoapiim to place them togeilior iu the same 
classiflcaiion ; nevertheless there can be no doubt that both 
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havx5 the general and Bonie of the apecinl cliaractots of tboao 
Lithietid Spoiigida winch belong to the Totraoladina^ 

But the foaaflkatiou of the skeletal parts of tljo new form is 
not that which is characteristic of mechanical infilling after 
outgoing of a former mineral — such, for instance, as is seen 
in calcareous replacement of siliceous spicules. The calcareous 
mineral of the SKcleton is not in distinct crystals, and cleavage- 
]>lanos arc rare ; on the wjntrary, the mineralization le- 
sembles that of fossils which were originally of carlsmate of 
lime. 

There is a point of some interest whicli offers some evi- 
dence that the original skeleton was not siliceous. In the 
midst ol the long canals, in their interspaces, and passing 
over the skeletal parts in close proximity arc many relics of a 
large form of Palimchlya penetranfty Dune. ; and in sections 
the passage of the tulx'S of the parasite through and along the 
inside of the spicules can be seen. Usually the tube is 
crammed with the spherical spores; and they frccjuently 
extend l>cyoud it ana collect in masses. In one instance 
they crowd a spicule. The tubes and spores are, as in the 
^ecimens ilescnbed in a former number of the * Quarterly 
Journal of the Geological Society,’ carbonized. 

It dot^s not appear to mo to be likely that these parasitical 
plants penetrated after the calcareous fossihzation of the inter- 
stices was completed ; they must be regarded as having grown 
at the expense of the organic matter of the spicules during the 
lifetime of the organism. Moreover it must l>e conceded, 
from the knowledge wo have of the physiology of the Achlya 
group, that it is not probable that they could penetrate and 
live in silica. 

These little spheroidal fossils are, tlien, of considerable 
interest; and the move they are criticitlly and carefully exa- 
mined with all the appliances of the inicroscojie, the more do 
they resemble the Spongida. Their texture is not that of 
the perforate coral ; and they have no accurate and minute 
resemblance to the Tabulata; but tliey are most suggestive 
from their transitional appearance. 

If all the modem Lithistids were siliceous, there must have 
been a former mimetic and calcareous group of Hponrida. Or, 
as the Lithistids appear to have been tare m the earlier fossili- 
ferous rocks, and Avheopium of the Silurian is the first known, 
it is possible that a group of Calcareo -Spongida lived contempo- 
raneously and became extinct or merged info a higher form 
as the parent of Zoantharia Perforata. I have named tlie 
fossils, after their discoverer and their shape, Hindia 
roidalie. 
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Qenus IliKotiu 

The body is free, without an involution of the texture, and 
consists of a small central space occupied by epicules which 
soon fonn a series of bifurcating, long, straif^t, radiating 
canals, which open at the surface. The spicule element is 
calcareous, more or less in the 8hai)e of a stemmed tripod, 
with four limbs, and swollen or fringed at the cads, where 
junction takes place in the others. 

The skeleton is remarkable for its regularity, 

Ilindia sj/htproidalis^ mihi. 

The sponge-body is spheroidal. On the surface are pa- 
pilliform eminences corresponding with the ends of canal- 
spicules. (Jontrally tlie spicules are unatttichc<l, are Ui- 
pod-steinmed in shape, with swollen extremities, and have 
papillose limbs. (Janal-systeni occupying inuclj space; canals 
straight, narrow, radiating, opening into their neighbours, and 
fonned bycoinbinations of tetraelauc spiculci^ resembling those 
of the central part, and very regular in shape and size. 

Locality. Lower Ileldcrberg calcareous shale, New Bruns- 
wick. 


EXVLANATIOX OF PLATE IX, 

Fiff. 1. Tiie figures thus marked ore those of separate spiculos, showing 
their three- or foin-limbed nature, occasionally expanded ends, 
and tlio frequent irregular outlino of one or more sides. 1. Siili- 
tary spicule from the central space . 1 a. A group of united 
spicules and others whose limbs are not quite in contact, from 
tne outer part of the central space. 

Fiff. 2. Junction of limb-ends of ^tlercnt spicules (normal). 2 Juno- 
tion of limb*end and side. 2 c. lifxpaiidcHl ends of limb. 2 d. 
Junction of spicules in port of the canal-system : the frills aro 
shown in two instoncea m a side view and in one from above. 
2 c. Jiuiction of the limb-*ond of a spicule and the side of another. 

Fg. The ragged semideuticuiate appearance of one of the edges of a 
spicuWlimb. Qn. From the outer part of the central space 
tangential to 8o)iie commencing canal-systems: showing the 
im^gukr surface of the spicules, and Hie aborted junction ends. 

Ftp. 4. The Imiad spioulnte formation of the floor of a eaual-system, and a 
part of a side with indnded spaces leading to ne^h^turing 
canals \ this is a longitudinal or radial view. 4 a. Tangentim 
section of some canal-systoms, not near the surfiico : they urn 
small systems ; and the dark limbs won* united in the perfect fossil 
with other elements. 4 h. The reticulation around the caniU- 
openings just bensath an abraded surface, dr. The nodules 
on the surface surroundir^ the openings of the canals or pores, 
oaoh nodule being a famih Mmb to a splculale cletncui. 

Fkf. A Fart of a radial section, magnihed. 

jftg. The body of tlu* fossil, nattmd sise. 

Fty. 7. I^kmmga fmctran»f Buuc,, within the skeleton, magni(i».*<l. 
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The Great Atlan Moth of Asia (Atiacus atkfl, Linn.)^ with a cofoared 
Plate of its 7'mn%formatimis. }}y Phtup HifiNJU Gob«k, P.H.8. 
8vo^ London : West, i^owman, & Co, 1879. 

In fchb little book llmt veteran naturaliHt Mr. Go«kc p^vos a short 
acconnt of his ex^wricuco in roaring the larva) of tho gn»at lalo- 
spottod Athw moth of Houth-ea»tcrn Asia, Tho species is one of 
those silk producing llornbyces to which utfentiou has hoeu of hito 
years directed in oonsetjuonce of tho fatal diHOuseH which )iuv(* 
attacked tho coramon silkworm; and, according to Air. Fn‘doriok 
Moure, it is from its cocoons that tho Tusseh silk of (Jhina is oh- 
taimui. In this country, at any rate, <ho cultivation of Atiaats 
atlas would seoni to attended with considerable difRculties ; for 
out of eighty lun^ui Mr. (iosao only succeed tnl in bringing one to what 
would apjK'ar to l)o the matim^ stage (after live moultN) ; but oven 
this did not spin up. The author gives a detnled deseri])tion of tho 
larva> in their various stages up to the sixth, as just montioncd, 
when they are large handsome caterpillars of a general delicate 
pale green tint, and adorned along tho back with numerous spinL 
form ])r(M‘cssoH ; and be comjiktes his account of the transformations 
by doHc-xibing the cocoon and pupa from a specimon imporU^d in 
thati stuio. Coloiirtni tlgim*s are given of tho eggs and larva) (the 
lattiT in their first, fourth, and sixtli stages), and of the pupa and 
cocoon. The remarks on the natural history of tho insect, and tho 
details of its iiullior’s ju-ocoodings in his attempt to roir tho larvie, 
coutauicd in this little work will prove both interesting and useful 
to all who devote their attention to this branch of entomology. 

Supphmml to tliv Second Edition of ^ Acadian Geolotjp^ ^r. By 
J. W. Dawson, M.A., P.ILK, Ac. 8vo, lolii pp. Mac- 

millan and Co., Loudou &c., 1878. 

Titts Hupplcmcnt, containing additional facts as to the geological 
Htmeturo, fossil remains, and mineral resources of Kova Beotia, New 
Brunswick, and Princo'-Edword Island, constitutes an appendix of 
now matter for the Third Edition of the * Acadian Geology,' the 
Becond Edition of which we noticed as a most satisfactoiy and 
useful work in 1 868. 

Principal Dawson, of M‘Oill University, Montreal, collecting to- 
gether all the important facts illnstrative of the goologxcal structure 
of tho Dominion, long ogo worked out not oSy a local natural 
liistory, but a cosmoimlUau view of his great subject, and elucidated 
it with knowledge obtained f^om every source available to geologist, 
mineralogist, and naturalist. 

Biill collectiug and comparing facts and opinions, the anther has 
much to add about the strata, fossils, and mineral productions, very 
little to retract as hj^thelical views in matters of dispute, and 
much io enforce in corroboration of his views of modified uniform!- 
iariauism, g^aciali^ation of n mixed character, the origin and nature 
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of the ooal-growthe, tho exietouce of a Lmmian flora, and tho ocour- 
renoo of foeails in the Lower JPalseoEoie rocka* His oomparit»on of 
tho old rooks of the Canadian regions with thoao of other parts of 
tho world, in the Table at p. 02, is rery inieFosttng and suggestive. 
From tho Ludlow beds downwards to the older gneisses of Kcotlaud 
tuid Scandinavia, including the lately recognized Pebidian and 
IHmetian series, l)r. Dawson finds probable equivalents, of definite 
characters and fiosition, m Canada and its vioinity* 

The new edition of his w^ork, with its well-coiiHiderod additions, 
wiJl prove to be valuable to the increasing population of British 
America, in the presenoe of the enlightenment of modem educa talon, 
and the necessity of understanding tho nature and whereabouts of 

tlie mineral productions of tho rooks and the capabilities of the soil 

0 

Ihf Gmdi^ heivuj <Ae Stuhlanu of a Lecture delivered in the Weed- 
u'ardian Museum^ OamhrUlge^ 1878, and before the GtotogiBU' 
AMmation^ 1879* By F. G.* Hiltok riUGB, F*G.8* 8vo, 
81 pp. Taylor and Francis, London, 1879* 

In this very useful history of tho Cretaceous division of strata 
known as the Gault,*’ tho author gives a Bi>eoial description of tlie 
Gault at Folkstono, bod by bed (pp. 10-23); a more general 
account of this formation as seen at the oxj)osure8 along its outcrop 
in the various counties from Kent to Devonslure and Yorkshire 
(pp. 24-34); and a sketch of the Gault in Franco (pp. 34-42). 
The Greensand of Blackdown, tho ‘‘Bed Chalk” of Norfolk and 
Yorkshire, the various phoephatio and other nodular beds, and tlio 
results of the deep borings penetrating tho Gault near London are 
specially noticed. An extensive and synoptical catalogue of tho 
fossils (pp. 44-81) shows their occurrence at difibront localities and 
their range through tho several zones of the Gault. 

jRosides thus indioaiitig the geograj^hical range of this important 
formation in England and France, and correlating tho equivalents 
of the elovon zones which he recognises in the Gaidt of Copt Point, 
Folkestone, the author has in view a hydrographical sketch of the 
area in wUoh this important Cretaooons formation was de|>ositod 
(pp. 8, 9). He notes that its composition varies much in different 
loeatitios, according to the depth of water and the nature of the 
o^jisoent lands at the time of me deposition of its eomponent parts ; 
also that the fauna varied in the several rogions according to the 
nature and conditions of change in the water and sea^beoL Far- 
ther, he observes that the days and sands of the Gault originated 
in the trituration of lands and clifib composed, for the most port, of 
Jurassic and Neooomian rooks in what is now Enj^d, on the west 
side of the Anglo-Parisian Cretaceous basin, of Primary (PaJmo<^ 
aoic) rocks in the north-east of tiie basin at tho Ardennes, and of 
granites, porphyries, Jurassic, and Neooomian rooks on the cast and 
south-west sides of the bssin. 

A careful list of books and memoirs treating of the Gault and its 
fossils is given at pp. 1-7. 
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On the Body^mnty of the Sedentary Annelids and their Segmental 
Organs / with some Bemarks on the (Jenns Phascoloeoroa. By 
M. COBMOVICl. 

Thk general body-carity of the sedentary Annelids is divided into 
several comparttnonts by diaphragms, whioh sometimes exist only 
in a portion of tho cephttlotlK>racic region (Jrenirohe, IWeheJlce^ 
Ofgmenicr\ sometimes throughout tho length of tho )>ody (Serpulidm) ; 
and thou each segment has u cavity more or less indeiK»ftdcnt of if/S 
neighbours. Tboro are also divisions in the o])i>OBite direction. In 
sections there arc seen a control cavity filled by the digestive tube, 
and two lateral ones se^mroted from the former In muscular bands 
in tho form of oblique diaphragms. A communication exists botweem 
all tho oaviiios through the intomtioes of tho fibres of tho partitions. 
The lateral cavities contain the feet with tlieir retractor muscles 
and tho sogmontal oigans: th^o are the/>c</^e7 cavities^ 

In Chcet&jderus pergamentaceus the arrangement of the cavities in 
the throe vesicular segments is interesting, 'fho median cavity, 
containing tho digestive iabe and iho genital glands, does not com*- 
muuicato with the lateral cavities, wluoh are occupied liy the reno- 
segmontal organs, except by tho segmental pavilion which opens in 
tho wall of separation. 

In tho Oigmenm the eorpova Bojani are very long ; and at their 
anterior extremity the sogmontal organs are attached. After the 
eleventh segment there are no longer any renal bodies^ and in their 
place there is a plexus of blood-vessels of remarkable abtmdanco. 
The j)osition of these networks is such that we may say that they 
represent so many corpora Bojani fortned solely hy their vascular 
framework. 

The ovum of ihese animals is remarkable for the separation into 
two parts of the vitoUine mass ; one of those, the larger one, is 
formed of large granules, the other of very small ones. In the 
latter is situated the germinal vesicle and the spot, which becomes 
strortgly coloured by picrocarminate. 

Pectinaria helgita exhibits first a pair of very largo corpora 
Btyanif and then two pairs furnished with segmental organa* The 
genital gland is on the median line, on each side of the supronervouS 
vessel. The auimai is as transparent as glass ; and jmtwithstanding 
this the segmental organs cannot be perceived. It is curious that in 
less transparent animals these organs have nevorthdess been 
observed by translucenee and figured* 

With regard to the segmental organa in the Errant Aundidos, we 
find a pair of them in each silent, with a contorted tube having 
an internal pavilion and an o])ening outwards. In tho Berpulidm 
(a family very rich in genera), among the sedentary forms, the same 
thing is met with. E^tly, in all the other 8edentaria wo find the 
sogmentul organs sometimes free, sometimes annexed to the mpora 
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Bojani, and iit the mcgority of lay Vkffk tiHi BigmonW 

organs ar© indopeudent of those bodin. 

Hitherto wo Wo been acquainted >ith of 

phh)diU J^rorh^ ; a fourth must be added# nam^ em^ 

whioh al>ounde at Eoeooff. 

In the group iiophyrea, in Phamlcmma ml^<trt^ wo find, on the 
anterior part of ^e two long blackish sacs, a tube furnished with a 
pavilion with two broad ciHaiod lips* The structure of the sacs 
shows them to be renal bodies, to which the segmental organs are 
anne^ced* The genital gland, male or female, is situate at the base 
of the posterior j>air of the retractor muscles of the proboscis. The 
racemose gland is attached to an elastic thread, which is probably a 
blood-vesseL The ovum is remarkable for the presence of dlia at 
the surface of tlio vitolliuo membrane, which, when observed in 
front, appears finely striated. 

In the subiutestinul blood-vessel, in the midst of the elliptical 
blood-globulos, we findonc>stod trematodes, whidi are oarriod along 
even into the papiUm of the proboscis, by the cilia with which this 
vessel is ihmished* The above^mention^ papillm app^ to play a 
groat pari in respiration ; in fact the whole circlet u iu comhuint*^ 
cation with the circulatory apparatus. The gloM^ aseend alotig 
the walls and descend by the cent^ of the papilla, FrocesseB of 
the walls in the interior of the papill^ eavi^ oause the globules 
to remain a certain time in contact with the q^Uoate wall of those 
organs, and thus facilibitc an exchange of gases. This may explain 
why the animal, when quiet in a trough filled with sea^watcr, 
exHorts its proboscis every inom0nt,~Comji^ Sendusy May 26, 1879, 
p* 1092. 


Mor))hol<)gical on thif Lhnb$ of ike Amphiitnucbfy a$ indicaiing 

a possible hynonymy of the s^ppQsed Genera. By JonK A. BrniUt. 

Little attention has apparently been given to the comparative 
history of the limlw of the known Speoies of Amphiuma. Very 
young specimens do not seem to hare been usually ooUeoted m 
musoums* I have hud the opportunity to study such a series^ 
ing from 6 to 8 inches in len^h, and about t induct aHtkIe motra^in 
diameter ; they wore obtaipod In the ricinity gl Imloti 
and are tho property of the SmithsoUiiw Ib^tutioii at w ashington. 

IVom these it appear! that tbe SMm demeht* of the limla are 
variable, or liable to variiMen# in some individual ; so that in 
some the number el digite (two) Is dhoracteiisllo of AmpMuma, 
and in others (three) Vtif are^amoteristio of Mnnewmeis. This 
blending of the csimroltm ot the two genera may be illustrated as 
fidlowB, indicating the number of digits on each Ihnb by numerals 
amng^ in fours, the Amt pafr representiBg the digital A>nnu]a of 
the fore Utobs, t}; wl^ (3)Hi aad(4)||; 

there was also a Anm which enhibimd no outward indioatioft of 
toes on the front of limba# the digits being enclosed in a com* 
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mon inve»iing integument ; this fifth form may 1)0 reprewentod in 


this miumer,] 


It 18 plain, from tho foregoing, that at no very 


remote penned tho two forms whirU are now boliovod \o oharaotorixo 
difitin»*t genera wore probably one and tho same. Tho tlirco-tocd 
form {Marcmoj)»h) ia said to bo confined to tho Houthoru United 
StHtoH, whilst tho two-toed form (Amphiuma) w more widely dis- 


tributed, extending further north and also embracing tho distribu- 
tion of the former. The dijiital formula of (1) is Amphiuma in the 


front pair, and hlurtfnopsn in the bind pair of limbs ; that of (2) 
is AmjihhJima on one side in the hinder pair, and Afuramopais on the 
other. Normal individuals of both gemora also occur, as in (il) 


and (4); while (5) represents tho beginning of the differentiation 
of a third generic type, if the number of digits bo good and sufficient 


to characterize genera. Prof. Cope, who has probably handled 


more specimens of Amphibia than any other Atnerican naturalist, 
informs mo that he thinks those variat ions very uncommon, as he has 
never in his exporionoe mot with any instance in which there was 
as much variation in tho number of digits os exhibited in these 


liiloxi specimons. They can hardly, however, bo regarded as mon- 
Btrositii)s, as the percentage of var}dng speoimena in tliis Bories ia 
entmdy too high. 1 am inclined to Wliovo that they are simply 
instances on the one liand of reversion towards a still older and 


more unsjwHjialixod type, and on the other of a tendency to become 
specialized or rcAuced, as in the case where the two digits are 
covered by a common tegumental investment. If the distribution of 
species will in any case servo to throw light upon the differentiation 
of genera, I think fJiat in this instance we may assume, with much 
show of reason, that the individuals most remote from tho centre of 


maximum development of species and individuals exlubit the greatest 
tendency towards digital reduction. The mosi northern form, Am-- 
phiuma^ seems to be constantly didaotylo, whilst the more southom 
forms are both di- and tridaotyle, which would seem to indicate 
that tho forms most remote from the centre of distribution luive boon 


under Ci)nditions tending to produce didactylism sjmolironously with 
di- and tridactylism at the centre aforementioned. This, however, 
is only a hypo^ctical view of the case. 

The admission of Marcampm and Amphimm to generio rank, on 
account, of a difference which is here shown not to bo constant, is 
doubtful. The digits, which, from tho fact of their having under- 
gone reduction, seem to bo not so much rudiments as vtwtiges of 
former digits, render tho legitimacy of the distinction even more 
open to question ; for I think it cannot bo doubted that such a 
tendency to degenerate, accompanied with a consequent tendency 
to produce synthetic characters, shows cloarly that nature has not 
yet concluded that they shall ho genera, notwithstanding the dicta 
and definitions of «ystemati8t;ii.---jFVc(j. Acnd. Nat Set, Phil^, 
Jan. 28, 187^ 
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On Hd,ptoplirya gigantea, a new Opalinid from the InUstma of ifu 
Anurom Batrachui of Algeria, By M. E. Maupas. 

The intestines of the Batrachians harbour a whole world of pa- 
rasites, which lire in them and multiply with a truly surprising 
abundance. Micrographers Ohjieeially may get from them the finest 
harvests of Infusoria and Baoteriaus. From this point of view I 
hare oflirn examined the contents ot the intestine of Bufo jHtntherinuB^ 
DiBcttgloBBns picluBt and liavia eecuUnta^ which live in the waters of 
tho neighbourhood of Algiers. 1 have always found them riobly 
populated, and have been able to recognize the following species — 
NyrtotJu rue cordifonnis^ Balanfuiium elowfatum, B, (niozoon^ Opalina 
dimidiata^ (). inlestinalis^ 0. ohtngona^ and 0* ranamm, Hwnrming 
nmong those large ciliated Infusoria wore myriads of Bodos, Monads, 
Ama'bas, Bacilli, Vibrios, and Bacteria. All those spooios bare 
already brnm recognized in fCurojx^ ; but I have also very often mot, 
in the intestine of the Bufo and the Distoghssua, less frequently 
In the frog, with a very fine species of 0|>alinid, which does not 
appear to mo to have been described, atid which, from 8ovf»rnl very 
curious details of its organization, must groatl) interest proto- 
zoologists. 

Tliis Opalinid may be regarded as tho giant of the Infusoria; for 
I have measured iudividunls tho length of M^hich oxooo^led 1 mUli- 
metre. The bodj is of .i very elongate eylindro-oonical form, tapering 
from the front ]>ackwar(l8. The anterior extremity is pretty strongly 
depressed, and nearly luice the breadth of tho jiosterior region, whioh 
meiism^os from to luillim. This depressed portion is 
oocujnod by u eirouJor sucking-disk formed by tho retreat inwards of 
the wall of one of tho broader surfaces, which may be called the 
ventralf^ eurfacc. The action of the sucker is ensured by cords of 
saroode which start from its inner w'oll and attach thomselvea to tho 
op][K)»ite dorsal wall. Tlie concavity caused by the traction of^ iheri<‘ 
cords is, of course, very slight, but it is neveitholess clearly visible 
by the mioroBCO|)o. The animalcule attaches itself to objects by 
means of this sucker. Tho surfiice of tho body is very closely 
covered with rows of cilia. Four or five rows may be counted in 
milUm. ; and in the cavity of the sucker they are half as numerous 
a^m. Tho cilia, the length of wliieh is ^.^millim.^ are very close 
together, about lU or 14 in each mtllim. These cilia are tlie 
sole organs of locomotion of this Infusorium, the progress of which 
is never very rapid. 

The integument or ectosaro has a thickness of millim. and 
consists of two very distinct layers— an external one, in which the 
continuation of the cilia may be traced in the form of bacilli, and an 
internal one composed of transparent and absolutely amorphous 
sarcodo. This integument is entirely destitute of proper oontraotility, 
so that the animalcule cannot in any way spontaneously modify its 
form ; on the other hand, its possesses great elasticity, whioh enables 
Ann, (fc Mag, N. Hi$K Ser. 5, Vol, iv. 7 
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the body immediately to resume its normal oouiour when this has 
been modified by any obataole. The ondosaro consists of clear and 
liquid Barcode, at the periphery of which there exists a layer of largo 
opa(]ue granules. 

The nucleus is free in the general cavity, and, following the move- 
ments of the body, can move from one extremity to the other. Its 
form is that of a very elongate and rather flat ollii)8oidal shuttle. 
It may measure as much as millim. Its suhstonce consists of 
on opaque slightly yellowish gangue, in which wo see numerous 
sj)herical corpuscles of nucleolar appearance. When, in consequence 
of the crushing of the bod} , a fresh nucleus is placed directly in the 
water, its substance contracts, and at tbe surface there appears a flue 
structureless membrane, as in the case of many Infusoria. 

The body is traversed throughout its length by a long con- 
tractile canal attached to the dorsal face, the pulsations of which, 
from one systole to another, last n little more than a minute. This 
canal is not rectilinear, but describes numerouH sinuosities irregularly 
disposed. Its diameter, in the stab* of diaslele, is w^illim. It 
is furnished with proper walls and thus constitutes a true vessel. 
In this character it diners from tlio contractile vacuoles of the other 
Infusoria, which are only temporary cavities hollowed out in the 
ondosaro. The wall of the vessel, which is visible even in the living 
animals, becomes still more apparent with coagulant reagents. This 
vessel is moreover provided with orifices, which traverse the integu- 
ment and 0 ]>en outwards in the form of very dearly visible pores in 
the midst of the rows of cilia. Thest) pores place the vessel in com- 
munication with the external world, and serve for tbe issue of the 
interior liquid at the moment of sj^shde, and very probably for the 
entrance of the exterior liquid during diastole. The |K)res, seven or 
eight in number in large individuals, are placed exactly in a iri'alght 
line, at irregular distances on the csnirse of t)je vessel. They are of 
an oval form, and measure milliin. in Iciigth. 

This Infuse^ multiplies by dividing transversely into segments. 
The segmentation is at first indicated at tbe middle of the leng^ 
of the body by a dear bond in the endosaro. The nucleus divides 
into two ; a constriction contracts the body at the, point of segmen- 
tation ; and the vessel becomes divided in two i the two segments re- 
main soldered together. The same operation is then repeated at the 
middle of each of the segments, so that we see four segments soldered 
together $ then a second time at tbe middle of each of those four 
segments, and the body is cut into eight segments still attached to 
one another, and completely reoalliftg, by their external aspect and 
arrangement, the aoonites of the tapeworms. These segments 
afterwards separate ; and one always finds many of them isolated in 
the rectum of the hosts of this Inf usory. 

This fine Infusory much resembles the Opaliuid found by Ton 
Siebold in Fbnama iomtf and figured by Max Sobultxe under the 
name of Opalim po^morpha. If we adopt the generic divisions 
established by Stein in the family Opalinidm, it will have to take its 
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place Bide by side with the laBt-mentioned speoiosi ia the geuue 
Hapiophnfa \ aod on account of iU large eize 1 name it B, gi^antea . — 
Compta Seridui^ May 6, 1879, p- 921. 

TriMmm m a SlppopoUmm. By M. £. Hjscxxi. 

M. Heokel doscribcB some obserrationa made by him upon a 
young Hippopotamus, about two years old, which died on the 
lOUi of May last in the zoological garden of Marseilles, haying 
beeu received from Egypt about four months before* The animid 
was in bad health all the time of its residence at Marseilles ; and 
its skin showed an eruption of confluent boils. When removed, the 
skin showed several lesions in the shape of deep ulcerations, which, 
having originated around a hair, had attacked the bulb, and thus 
formed a canal loading generally into a groat purulent cavity. 
HmaUer ulcerations led into smaller cavities bounded by a proper 
membrane, like true cysts, and filled with creamy pus, 'ITie exa- 
mination of a section of the muscular tissue surrounding one of 
these cysts showed it to contain great numbers of Triehim-cystB^ 
resembiing those of Trkhim njnraUs, with which also the enclosed 
worm agreed. The cysts, however, seemed to bo much more deve- 
loped than in the pig or in man* 

Upon this curious and interesting fact the author has the fol- 
lowing remarks “ T am i^orant,*^ ho says, ** what relations may 
exbt ^tween the pi^esouco, in the same animal, of Trichina and of 
enormous cysts filled with pus; but the fact iudioatod by me 
appears to possess some interest . , , . because it seems to prove 
that the Pachyderms, more than other animals, aro exposed to the 
spontaneous development of this terrible parasite — an important 
|)oint which may servo to ttirow some light upon its hitherto un- 
known migrations. It has been attempt^ to explain the frequency 
of the TriMna in the pig, by the consideration of the voracity and 
filthy habits of that animal. The fact to which I now coll atten- 
tion seems to protest against this ojpinion ; for the hippopotamus by 
uo means shares in the mode of oxistenoo and the tastes of the ^g ; 
and we can hardly suppose that captivity, by the special diet which 
accompanies it, could have a marked influezu^e upon the develop- 
ment of the Hematoid worm .’’ — CenpUe lUndus, June 2, 1879, 
p. 1189. 

the Avpmome cf Semd in erne Sotdh^Atmican Fiehee. 

By M. W. 

During my residence, in 1877 and 1 878, at the mouth of the 
Biacho del Oro, ia the Bio Paragtmy, I was enabled to make some 
investigations into the mode in whi<m several fishes of these rivers, 
espemally those of the families SUuroidoi and Charaoini, produce 
peoii^r sounds* The swimming-bladder is the principal organ 
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cmploj'od. In the Siluroida tho tinossifiod portion of the sTviminitif}- 
bladder ie elightl} olastio, in a nearly 0 (iutil manner throughout its 
whole extent ; whilst in the Chiiracini the elaatioity deponda espe- 
cially upon flat bands or round cords in Uu' wall. The swimming- 
bladdor acquires its greatest dcvflopment us nn organ of sound in 
the Biluroids. In the species of the gouora Pktf/fttoma and Pseurfa* 
roidn it is divided by a longitudinal partition and by sev(*ral trans- 
verse partitions into a nutnhor of ohanihers or (oils, which, however, 
freely communicate with each other. In tho gonus Doras tho 
swimming-bhiddor proscnls numerous di\ crtieula, dividofl iutcmuUy 
by incomideto sej^tn into a great number of Muall c(‘ll8. In all those 
fishes the transvem* aiM>phy»es^ of the two ot throe first vertebno, 
and frequently a jwxrt of the arch of the first vertebra, are not only 
bound to each 0iht‘r, but also to the ixmtcsrior part ot the cranium 
and the ajxqjbyses of the first \eitebra, by wry strong elastic mem- 
branes. The tniiiHVorsc apophyses of 1 he second or third vertebra, and 
sometimes of both those vortebroe, arc sha|x'd into the form of very 
powerful springst, and closely nnilid to the swimming-bladder, 
lliti sound is produced by tho action of tho muscles which are 
inserted either directly in tin* swimmiiig^dadder or ui>on the trans- 
verse aj)ophy8es of Uie tiiird vertolira. In the Charncini the elastic 
parts of the swimming-] dadd or arc strt^tched in the din^ctioii of their 
length by tho contrfiction ot the muscles ; apd tlio vibration that 
rosulu from this rhythmic movement is trausmittod to the air con- 
tained in the lurnty of tho Hwiiuniing-hladdor. lu the Siluroids the 
anterior portion of tho Kwimming-ldaJdt^r is drawn alternately 
forward and backward by the contraction and ndasation of tho 
muscles. During these movements the air, in passing across the 
incomplete transverse septa, sots tho latter in vibration, and the 
sound is produced. Tlio height or rather the depth of the sound is 
in direct proportion to the rapidity of the vibrations Of the springs. 

Tho fishes wdiich I have been able to study in this connexion 
belong to the genera Ayenwsm, Doras, Plaiystoma, Pmuhroides, 
ProchiloduB, VJialcinus, Pyyocentrus, mUMyhtes*, several of them 
were observed living. None of those fishes respire by moans of the 
swimming-bladder. A memoir containing the dotaihl of these obser- 
vations will appear in the ‘ Naturhistorisk Tidsskrift’ of doi>en-‘ 
hagen. — Gomjites lUndus, May 19, 1879, p. 1042. 

* According to Weber De auri et auditu homiuis et animalium/ 
]>. 1, Lipsxie, 1820) these n|K»physes, in the genus Sdurwf and in the 
sp^ies of the family Oyiirinoidci, serve to put the ear in communication 
with the swimming-bladder. 1 cannot say whether there ii an organ of 
sound in the latter family, not having yet examined them in this re«p<'ct. 

t According to John Muller ('Arohlv fiir Anat und P^siologio/ 
1842| p. 819), this apparatus in the genera Auohempterusj ^ioSonins, 
Doras, Malacopterunatj and Mmnmrm, assists in locomotion by conden- 
sing or rarefying the air in the swimming-bladder. Upon this interpre- 
tation M. Moreau, m lus excellent memoir on the swimming-Umder 
(Ann. Sci, Nat. C* sdr.iv. Art. no. 8), has already expressed eerlam doubts, 
the justice of which 1 am in a position to prove completely, 
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X.--^On the Mode of Growth of Stromatopor^ indui^ As 
Comm^aealim, of Oaonopora. By H. J. CaktBB^ I^S. 
&c. 

Stkucx with the practical nature of Mr. Champeraow^e’s 
remarks on some Devonian Stromatoporidas firom Darting* 
ton, near Totnea,” pahliahed in the Quart Jonm. Geol. 
for Februaiy 1879, 1 lost no timeih puttu^ myself in eommohi- 
ootira with him on this subject, and having receivod. in reply, 
a kind invitation to visit the “Pit-Park Qnarry” (whence 
his specimens had been taken), I availed myself of the oppor* 
tunity on the 8th of May last 
Duri^ our umpaetian of the quarry, as well as during the 
Ahmt time I was with Mr. Ohampemowne, 1 loamt no less 
Irom Ae former than from the latter^ whose oautious observa- 
tions, combined with his opportunities of obtaining practical 
information, rendered his remarks very valuable in a scientific 
point of view. 

On return to this place (Bndleigb-Sidterton) I washed 
the speotmens brought away from the Quany, and duseoted 
them hf foaoture, section, and polishing, as far as such means 
and such matoriM would admit, whereby I learnt much more. 

My general informice foom our visit to the Quany was that 
i^/mMofora was essentially a “ reef-buildW organism, 
and that, like MSBegwra ahiewnis in the West Indies, it greur 
Am, A Mog. N. Ser. 5. Vot, iv. 6 
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profusdy In itfl locality, not only entering and filling up the 
open interstices of other calcareous organisms during their 

f rowth^ but enveloping their detritus (joints and stems of 
Incrinitea, &r,), and, M^hen not doing either of tliese things, 
growing into large masses of itself. TUua, by cementing 
every thing together after this manner, the great leef apjicars 
to have been formed which is now icnoirn by the name of 
Devonian Ijiincstone.” This is not onlj evidenced by the 
comjiosition of the mUffiJied strata generally, when cut and 
polished, but move convincingly and piirticulavly by a portion 
of it in Pit-TVirk Quarry,’’ uhich, having muhTgone partial 
dceompOHition, now yields up its contents even more sepa- 
rately than probably they have ever l^ecn since they were 
bound together by the ubiquitous Htrmmtopora, 

In the first place, 1 coulcf not help seeing how often Stroma^ 
topora liad grown on Favosites ; and on turning to tlic speci- 
men which le<l me to the jcmarks on (ktiuiopora in my 
paper on the probable nature of the animal of Hirornatopora 
(^Annals,’ 1878, vol. ii. pm c311, 312), I felt constraineui to 
fall back upon tliis couil ; and 1 also saw that, although 
perfectly right as regards the difteiencc between the axial” 
and tubulated ” structure in Millfpora olHcornifi (ib, p. 816 
&c.), this could not Ik 5 applied to (\ntmpOTa. 

Herein I waa inucli mfiueneed by Mr. Champoniowne’s 
showing me what Dr, Duncan Jiad pointed out to him, viz. 
that the supposed genus liatterahya ” of MM. Edwards 
and Hairac, who placed it among the Millcitoridm, consisted 
of a coral the Interstices of which were Tilled up with a 
Ftromafopora] so that, virtually, there was no such organism. 
We next examined specimens of SyringojKtray in which the 
same thing was observed to have taken place. But wliy 
should I recount more instances of tliis nature when 1 have 
already stated that Pit-Park Quarjyr” boi*e evidence of 
every thing^ both living and dead, having b^n overrun by 
Stromatojwra (including Caunopora under this head) during 
the formation of the “ reef.” 

All this led me, on my return home, to again see what 
Baron Rosen had stated and illustrated of Btrofnatopora 
Bchmidtii. 1 then found that H. Bchmidiii could not be 
a species of Oaunomra^ as stated in my paper (7. c. p. 819) : 
ana, on referring to Rosen’s account (p. 80) , luis was confirmea 
by his statement that Roemer was right ” in considering 
(Jaunopora plaoenta^ Lonsdale, nothing but the tubes of a. 
coral” surrounded by Btrofnatopora* 

To this view 1 am now inclined to accede, as to the 
presence of tlieao tubes indicating that of an organism dif*^ 
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fercnt from the matrix in which they arc enTcloped, after 
the manner of Baiiorubya &c,, but not aa regards an equally 
coral nature of the tuljes, as will be seen hereafter ; ana^ 
if this view be right, then, by eliminating Caunopora from 
the StroTiiatoporida?, much will be gaincrl by the latter in 
simplification. Still Rosen’s general division of the struc- 
ture of the Stromahporw into curvilinear ” and recti- 
linear ” ccencnchyma will ivniain the same ; and the remark 
in my paper (/. c. p. 812)» that in CanH<y>ora 1 saw the same 
kind of ynmtf/afed curvilinear fibre os in the coral called 
Batiershya^ becomes intelligible. 

That the tubes of Hauriopora are adventitious or different 
from the cuivilincar ocnnencliyma of Stromatoporay which 
generally accom^mnies them, is proved by their occasional 
presence in another kind of Stromatoporoid coenonchyma, i, 
in Htromaiopota eleyans^ Rosen (vulg. fcJtagshom ” hcre- 
abonts), of whicli I possesH two specimens ; while, in support 
of this, Mr. C}iam}Xirnownc states that the stromatoporoid 
cnenenohyma of Caunopora is as variable as the Stroniato^ 
pora itself is variable ; ” add to this that the different kinds 
of cmnenchyinu constantly occur without the tubes peculiar to 
(hunopora. 

Further, it happens that in a polished section of a specimen 
of Caunrynmi from Tit-Park (Quarry,” which Mr. Cnamjxsr- 
nowne gave me, the lower surface (wliich is in its natural state) 
is terminal ; that is, the tul)e8 do not pass through it, while 
at the bottom of the polisshed pari^ close to the angle it forms 
with the natural surface,” the tubes may be observed b> 
turn out of their vertical course and iKxjomc united to a hori- 
zontal tortuous tubulation sinmktiug that of the hydrorhiza 
of hydroid zoophytes, which, under this aspect, apjKxu-a to 
form the whole of the natural surface and hence the ends 
of the tubes of the Caunopm^a do not project through this 
matted structure, as in most cases where the fractured part 
of the specimen has passed through the tubes themselves. 

If this should be substantiated, then we can understand 
how the tubes of (Jotmopora^ for the most port, should bo 
without walls, f, e. ap^iCar os mere spaces, seeing that, while 
one kind of ByringopOra was probably a calcareous bydroid, 
the tubes of Caunopora might, for the most part, have 
bekuiged to a chitinous or floauble kind, which in iossixization 
woula only be roprosented as a mould made by the coenen- 
Ohyma of the Btromal&pora* Still, as Mr. Ohampemowne 
crystallization, we know, acts, apiuitentfy, in the 
most capricious manner, and it may be the cause of these 
different aspects.” 
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Ufxt I might obaerre that the inlhndibalar atmctare of 
Byring<^a appears to be allied to the diaphragms produced 
by the anuuiation *’ (or circular constrictions of the tube) 
which is such a very common feature among the flexible 
Hydroids, and thus frequently ap{)ears iu a modified form in 
the tubes of Caunopora — the effect of such constrictions being 
to force the c(cnoaarcal tube into the centre of the flexible 
homy one, which in Byringopora ge.nimlata^ from the tubular 
processes of the infumlibuia passing into eacli otiier, gels 
beyond n mere constriction, and thus sometimes becomes a 
continuous caleareous central canal. 

'Jlie tul>cs of Caunopora are, for the most part, straight or 
sliglitly flexuous, e<mal in calibre, uubranched and )jarallel in 
their course, atui, although hardly ever anpe.aring otherwise 
than in short fragments, were found by Mr. Chami^crnowne, 
in a weatlicred-out instance from ‘^Pit-rnrk Quarry, to attain 
IJ inch in length ; so that it may fairly be assumed that, if' 
it were not for their slightly flexuous course, they would be 
found to l>c continuous throughout, t. 6. from their origin to 
their termination. But it by no means follows that beonoso 
the main tubes pursued this course they were not often united 
by smaller ones, after the manner of Bgringopora^ from which 
it becomes almost impossible to separate them in eveiy respect 
when all their structural mrietiea are taken into account. 

Becking among the flexible Hydroids for one that would 
afford analogous features, we find it in Tuhularia indivimj 
which grows so luxuriantly on our coasts, of which the Ret. 
T. Hincks (Hist. Brit. Hydroid Zoophytes, X868, vol. u 
p. 115) gives the following characters of the polypary, viz. 

Clustered, simple, erect, without annulation, narrowed aud 
twisted at the bas^ hom-coloured, rising to a height of from 
6 to 12 inches.” The tabes are about l-16tti of an inch in 
diameter, and seldom divide except near the hydrorbiza, which 
consists of twisted and interwoven tubes agglomerated 
together.” But then there aro not only other specjes of Tuhu^ 
laria which divide throughout much oftener, but otxe. viz. 
T. bdlisy which is anmflated throughout {op, dt, Adas, 

pi. XXI.). 

Now such Hydroid Zoophytes, whether flexible or caloa-* 
reous, if overgrown with would represent Oourw 

j^orai and if wc require a similar instance of commensalism, 
Jt is afforded in StephanoBcyphm mtVaWZw, which Prof. All* 
man found on the south coast of France, and describes as 
consisting of a bomy sponge traversed by a congeries of 
tubes which penetrate the sponge-tisSue and open on its fW 
face, united by a common tubular plexus towards the base/* 
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Dr. F. E. Stihttlse, of Grate, snlbBeqaeotly found tliia in the 
Adriatic Sea, where the hj^droid polrp &c. deai|piated b]r him 
l^pongieola ^atulana was found to M the dmumi of several 
dri^rent kinds of sponges ; and his representation (Arcfaiv f. 
mikroskop. Anatomic, lid. xiil. Taf. xlii. fig. 8) might, thu 
sponge being replaced W Btromatopora, pass £or a specimen 
of Gamopora with the tubes much manched. 

Again, it should be remembered that in commensalism the 
host M hardly ever without its guest ; so that it becomes the 
habit of the latter to dwell with the former even from the 
commencement of life, and, while tlio guest may nevw be seen 
without its host, the latter is occasionally seen without its 
guest. In a beautiful preparation wbicli Dr F. E. Schulze 
has just kindly sent me, the guest, viz. OaciOatia ajmngetiaf 
is already present in the embrpo of i^iwnpetia pallasoem. which 
it afterwards pervades throughout lito (Zeitsclirift f, wiss. 
Zool. Bd. xxxit. p. 149, Taf. v. fig. 7). So that it is not 
surprising that Caunopora, i. e. the Tinst and its guest together^ 
should be occasionally found surrounding Corals also toother 
in the Way above mentioned. 

1 am aware that all but Boemor and Ilosen (that is, all 
English authors on the subject) have, from Lonsdale down- 
war^ viewed Caunopora as a distinct sjiecies of Sinmatepora j 
but 1 myself now cannot help, from the facts above mentioned, 
regarding it as an instance of commensalism ; andiujdiis 1 am 
supported by Mr. Ohampecnowne. 

The tect, however, that (Jauntpora may thus be found to be 
U compound of two organisms does not invalidate what 1 have 
stated respecting MiJJupwa aleioortaaf in which tliere arc dis* 
tinot tub^ among the Stromatoporoid coenenoliyma rising 
from an axial structure of a diffci%nt form. MilUpora aha- 
oomia, too, overruns every thing in its way; thus, in the 
British Museum there is a large Mtirex, together with reticu- 
lated Gt>rgonivy covered with it. Ellis notices that it is one 
of the commonest corals m Jamaica, where it is principally used 
for bttining into lime (Nat. Hist. Zoophytes, 1786, p. 142), 
and afterwai ds mentions a buttle that became incrusteu with it : 
M ^at, 08 the branches coalesce between themselves, and 
in like manner this species of MiUapom attaches to itaelf 
every foreign body that comes in its way, a reef-accumulation 
may be thtis produced, similar to that which was built up by 
BtrwiMiapora. By eliminating Camnopora, therefore, the 
deMription of Btromatfipofa is not Only more simplifieti, but 
UvUmvnatiloieomia ana the jSydrutctfnMS are brought together, 
whktt, as Mr. Champemowne observes, afibrd the btet key 
to a right onderstaudbig of what Btromakpfum really was. 
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Agnin^ with refeiencc to my statement^ that in the apcmges 
the excretory canaUnystein commoncos in the ampullacoous 
8ac» {Wimj>erkhrlH^) (Ann. 1878, voi* ii. p. 322), I have now 
to modify this assertion ; tor my figure of the pore-area in (7rey- 
ella cyathophom din^^ctly opening into an excretory canal 
(Ann. 1860, vol. iv. pp- 192, 193, nl. viii. fig. fl, &c.), am- 
firmed by tliat of Aoi^s spinipocuium (ib. 1879, vol. iii. 
p* 290, pi. XXV. fig. 4, &c.)> shows at least that a commence^ 
ment in the ampullaccous sacs is not always the cose, and 
presents (|uite a new feature in the offices of tlKM'xeretory 
canals of sponges ; although it <loes not alter the fact that 
the system is partly excretory in thes}»onge, while the stellate 
venatLoj» often apjiears without an7f ajKtfuti at all (Uosen, 
Taf. xi. fig. 7), as (he hydiophytoii oi proliferous organ in 
St'i*omat4>pora, 

Hince the alx)ve was written I have scon (\ F. Kooiner’s 
Mlhcinischc Uebiirgangsgebu*go,' 1844, in wliich, at p. 67, he 
observes that (Jauaopora placentaj Phillips, is nichts An- 
derca, ala titromait>pom pi^ymorpha von Syringo{H)ren dui'oh- 
wachsen,” and, further, that the snecimeim from the Hifcl, 
the Silurian outliers of Mai^k Brandeubuig and Silesia, toge- 
ther with those of the Devonian lameatonc are undiatin- 
guishable.” 


XI .-— of a new Hpectes of Porcu/nnie from the 
Philippine hlande^ By Dr. A. UuNTJlEU, F.K.S-. 

BlCFOttE Mr. Everett left the Pliilijininc Islands ho obtained 
at Puerto Princtm, in the island of iVragua^ a specimen of a 
small kind of Porcupine, which evidently is undoscribed. It 
is distinguished at the first glance by its small size and by 
the shortness of its tail. In many respects it resembles 
llystrix craasi^inis from Borneo, but is coirsiderably smaller 
and the quills are less tliiek. The specimens sent by Mr. 
Everett consist of the skin of a female which is nearly full- 
grown, and of tlic perfect skeleton of a very old male. The 
species may be called 


Hyatnx pumila. 

All the upper and lateral parts of the body are densely 
covered with fiat, deeply grooved, flexible bristles of moderate 
length. These wristles are ^aaually developed into spinea 
on the hinder part of the back, the i^ortcr spines continuing 
to be provided with a shallow groove above. 'I’ho strongest 
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quills are thicker in the mi^klle than one of the inpisow. Tail 
short, the pediculated terminal quills amalL Colour ffrewh 
brown in front, the strong^t quilla black with a whitimi base 
and with smeely any white at il\e extremity. Lower parts 
greyish white. Some white hairs near the front claws, 

in. lin. 


Loiiprth of body (from tip of uu*ie to root of tail) 14 6 

Length frora nose to ear 2 10 

Length of tail, with temnnal quills 8 0 

I^n^h of fore foot 1 6 

LtmgUi of hind foot 8 4 

r^enjrth of one of the largeBt quilL 4 0 

Length of ono of the hollow caudal quills 0 6 


The ahiill is cli8linguislu5d by the shortness of the nasal 
bones^ which ar«5 considerably sfiortcr than the frontal suture. 
The tacial portion is not veiy convex above, and concave on 
llie sides, Infuiorbital opening rather wide. Ascending 
ramus of the intermaxillary narrower than a nasal bone, and 
not extending so far backwards as the nasals. The palatal 
incision advances forward to opjxisito the middle of the hinder 
niolar. Tin* outline of tlic tnusticalory surface of the molars 
18 almost circular in adult individuals. 

I give some of the mcasurementfl of two skulls, one (A) 
being that of an ohl, the other (11) of a younger individual (in 
wliieh the fourth molar is still undeveloped). 


A. B. 
mlUim. uiUiim. 

Total length 98 80 

Lungth of nasal bones 26 24 

Uuigth of ftrontal snture 87 (p) ai 

I.4oa»t width of noaal bouo 7*6 7 

Length of fronto-intemiaxiliarv suture ? 4 

L^t width of interorbilal spsce 20 80 

Disitiuce bet weon incisor ana first motor ........ 25 22 

Ltuiffth <»f upper molar series It) 10 

Width of palato between the eocoud luolan* .... 7 6’6 


Hkull A is that of a very old individual, in which nearly all 
the sutures have disappeared, so that the measurements of 
some ^e either uncertain or impossible* The shortness of 
the tail of this sjiooies is alsti indicated by a diminution 
in the number of caudal vortebrm : there arc only ten ; and 
the termination of the last shows that onlk one or two arudi- 
mantary vcitebrm, if any, are missing. The numbers of the 
other vortebrm are the same as in lijietriji: jamnica^ namely 
7 cervical, 14 cbrsal, 5 lumbar, and 4 sacral* 
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XII. — Des&riptitm of a new ^peciee ^Didel^^ Deme^- 
rora. By Dr. AhB%m OfiNTOEB, F.1R.S. 

The Britiah Muaeara has recen^ received from one of its 
correspondents in Demerara, the itev. W. Y. Tumcx, a small 
opoasutn. which rescmhles Didelphys craseivaudata in tlio 
general form of the body, structure of the hair, and relative 
fength and hairiness of the tail, but which is only half the 
aiae of that animal, and, besides, distinguished from all other 
opossaius by having eight incisors only in the upper jaw. It 
seems to be undescribea, and may be named 

IHdelphys Turneri, 

The muKzle is of moderate length and rather pointed ; ears 
short, nearly naked, partially clothed with small hairs on the 
inside; fur of the head, body, and tail a little harsh, not 
woolly; tail rather shorter tiian the head and body taken 
together, with the basal third clothed with fur like that on the 
body, the remaining portion with short hairs. Colour uniform 
brown tinged with grejrish, lower parts Imht brownish grey ; 
hairs of the scrotum diurk orange-^lourea ; the termini two 
thirds of the tail black, with white apex ; feet short. 


Length from tip of nose to root of tail 

Lon^h of tail 

Length from nose to ear 

Length of hind foot 

Len^h of sknll 

Width of skull 

lioiigth of nasal bones 

Len^h of palate 

Width of palate between the posterior molar teeth 

The specimen is an adult male. 


in. lin. 
9 0 
8 d 
2 0 
t 4 


2 0 
1 0 


0 4 


Xllh'^Descrtptions ^ new Omera and Speciee qf 0allfr* 
rucinm. By Jobefh 8. Baly, FX.S. 

[Oontinned from vol. iii. p. 84.J 

Agelaetica humeroHe. 

A* ovalis, convexa, mfo-fhlva, nitida, kbro, ooulis, antoanisi genh* 
bus, tibiis tarsis^uo nigris ; ihoraoebifoveolato, ^oissime pumo- 
tato ; elytxis apioe pauUo dehisoentibus, crebre punotatie, viridi^ 
oyaneis, utrinque maoula humendi nifo*-flulva omatiB ; aodom^ 
(apGo oxoopto) nigro-cyaneo. 

Long. 8-3i lin. 

JIah. Morcton Bay, 



md i^peeiu tjfOallerucum. 10^ 

Head knigcer than haoad, wedge^riiaped, £ront iotpteued with 
a deep fovea, which extends downwards oetweea we enoarpfi| 
the latter thickened, tri^nate^ carina well defined ; antennee 
nearlj equal t(> the body m len^, filifonu, mo^atoly robust, 
the second joint short, the thira nearly twice its lenc^i. 
Thorax twice as broad as long ; sides straight and very sli^tly 
diverging from the base to beyond the middle, thence rounded 
and converging to the apex ; disk impressed on either side 
with a deep fovea, finely punctured, in some s^cimens the 

t ninctures only visible under a strong lens. Elytra much 
n-oader than the thorax, dehiscent at the extreme apex, con- 
vex, rather closely punctured; each elytron with a narrow 
humeral rufo-fulvous patch, which often extends along the 
basal margin nearly to the suture. 

Agelaatica melanoc^heda. 

A. elongato-ovats, postioe vix ampliata, mfo-fulva, nitida, oapitc, 
genibus, tibiis torsiequo uigris; thoraoo fere impunctato, sat 
profunde bifovoolato; elytris sal erebre ponotatis, metaUioo- 
ctnmleis, viridi tbetis. 

Long. 4 lin. 

Hab. Rockhampton, Queensland; Murray Island, North 
Australia. 

Head wed^-shaped, vertex convex, shining, impunctate ; 
cncarpm thlwened, pyriform, contiguous ; antenna nearly 
equal to the body in length iu the male, rather shorter in 
the female, moderately remust, the second joint short, the 
third obconic, nearly twice the length of the second. Thorax 
nearly tmee as broad as long ; sides straight and parallel, 
converging at the apex ; disk impressed on either side with a 
deep, transverMly oblong fovea. Elytra broader than the 
thorax, very slightly dilated behind,^e middle, their ajMces 
in the male snbaoutely rounded, more obtusely rounded in the 
othur sex ; above convex, closely bat ratlier more finely punc- 
tured than A, humera^. 

This insect, in additimi to the difibrenoes in coloration, may 
be at once separated fiaom the preceding spemes bv its narrower 
and more elongate form. With the oception m the bifoveo- 
lato thorax, w two species described above agree in all 
etructural Gnaraoters with in which genus 1 have 

neco^ogV placed them. X>r. Ohapuis, in his diagnosis of 
mo genus, gives the apex of the anterior tibia aa nnanned ; in 
all we ap^mena 1 nave examined, both cf our European 
apeciee mbit* and of tits nearly allied Japanese oemdea, I 
have folmd the apices of all the tibim lUrmed with an acute 
S{Hno. 
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(Edicerus npicipennis, 

(S, angusto obloixgus, convoxus, flanw, uitidus, oculia scutolloqito 
uigxis; iboraoe trajib%mo, lateribut} obtuao angulatia, disco l»vi, 
aute basin levitcr IransrorBim sulcato ; elytris oblongis, toimiter 
punolatis, ai>ice oaernlfo-uigris. 

Jdm antennarum ariiciilo tortio incrussato, oblongo-orato^ coni|m*sso, 
dorsu profuudo excavato. 
lx>ng. [i lin* 

I/ah, India. 

Head longer than broad, somewhat wedg(*-bljape<l; front 
al>ovo tlie enc^an iiu pi cased with a di'cp fovea ; cncarpcc 
ti'igonato, contiguous; carina obsolete; cly pens large, tiuns- 
vers<», ptmt/igonal, the apical angle tliickened ; anlcnnHU 
robxwt, the basal joint thickened, pyriform, the second very 
short, turbinate, the Ihiul very strongly thickened, oblong-* 
ovate, compressed, excavated both above and below, but more 
deeply so on the up|>er surface (in the single Hpeciuieii belbre 
me, the five upjicr joints are broken oft). 'J norax one half 
broader than long ; sides straight and parallel from tlic base 
to biyond the middle, thence obliquely converging to the 
apex; disk shining, imnunctatc, !inpress<sd in front of the base 
with a slightly eurveci transverse sulcation, either end of 
whicli is more deeply excavated and forms a distinct fovea. 
Elytra luucli broader than the thorax, oblong, parallel, finely 
punctured. 

GcderuceUa tropica, 

G, angusic ovaia> poatice pauUo anipliata, convexa, subtos nitida, 
sordide flava, tibiis apice torslsque ixifuseatis, abdoxaine (apioo 
oxoepto) nigro-fusoo ; supra subnitida, vmdi~«onea. fusco-soricea, 
facie, labro antoimisquo basi fulvis, Ids oxirnrsum nigris ; thoraco 
feroglabro, raderugoso-punctato,la1cnbu» anguste fulvis, bisinu- 
atis, medio angulatis ; d^tris granuloso-rugosis, extrotsiun fulvo 
limbatis. 

Long. 8-3| lin. 

Hah, Guinea, Camaroons. 

Head coarsely rugojie-punctttto, nearly glabrous; encarjim 
transverse, contiguous, pale flavo-fulvous, lower face very 
short, concolorous with the encarijm, apices of jaws black; 
antennse more than half the length of the body, the four lower 
joints fulvous, the rest black, the fifth to the eighth joints 
gradually increasing in thickness* Thorax twice as broad as 
long ; sides parallel bisinuate, their middle distinctly anra- 
late ; all the angles laterally produced, acute ; disk somewmt 
llattcncd, co^arscly rugose-punctate ; sides narrowly edged wdth 
fuhous. Elytra obJbng, slightly dilated posteriorly, closely 
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grannloBe-fugose, dms^Xy clothed (as well m the scinteUam) 
With Boriceoua hairs. 

QeniiB Meibodonta, Baly. 

Dr. Cliapnis cm in saving that tlie apex of the mesotihia 
is tmarmca in tlie female ; in the specimens from which 1 
drew up the diagnosis of the genus (two males and one female) 
the spine is equally distinct in both sexes. 

ife^odonta Umhai/t^ Baly. 

MewdafUa timhaUii Bah", Tnww, Eiit. Hoc. 1864> p, Eiit. Month. 
^141^. ii. ]). IHK 

Afm alwlomini# apioc profundo concavo-faveola<x>. 

farm, abdominis npice int^jgro, disco lungitudinulitor sulcato. 

Mtsoihnia 

M. olongato-ovalis, convoxa, nigro-picca aut nigra, gnROO-sorioea, 
facie thoracequo minus dense sericcis, sordidoflavts ; hoc tranavorso, 
inequoliter excavate, ulrinquo distincte fovoolu^), nigro hima- 
cululo; ftoutclJo sordido fluvo ; el)’lris angusio oblongis, viridi* 
olivaceis, sat donso serieois, crobre piinctatis. 

aniewnarum oriioulis tortio ad septiiuum loviter incrassaiis, 
latitudinc ]»cq)aniui vix incrosccntilms, octavo mogis incraasaio, 
clavato, a[>ice oblique trunoato, iribus sequontibna brevibus, ab- 
rupto angustatiH» Intitudino nuqnalibus ; abdominis apico pro<- 
fiindc concttvo-excavato. 

Fimn. antonnarum articulo octavo non clavato, abdominis apice in* 
tegro. 

Long. 5 lin* 

Hab, West coast of Africa^ Camaroons. 

Head exserted, cloacly punctured; vertex convei; front 
impressed with a longitudinal groove j encar})® pyrifom, 
contiguous ; eyes stnalier than in Umbata. Antcnnie more 
than two thirds the len^i of the body in the male, ratlier 
in tlie female, rouuat^ the secoua joint short, the third 
and fourth ueariy et)ual in length, each more than twice as 
long as the second } the^ fifth rather shorter, slightly longer 
than the seventh, the eighth in the male suddemy thickened 
and elongate, clavato, its ajpex obliquely truncate; in ftic 
Icmale this ipint is not thickened, and equals the seventh in 
length ; in tJie male the third to the seventh, in tlie female 
^ve third to the cightli, gradually but very slightly increase 
in thickness ; the ninth to the eleventh joints m li^th sexes 
are abruj^tly narrowed and much shorter than any of the pie** 
ceding joints, the second excepted. Thorax more than twice 
as broad os long ; sides nearly parallel at the base, thence 
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converging and slightly ronnded to the apex:; all 
the ang^ distinct but not produced ; disk irregularly exca- 
vated, upper surface together with the head nearly glabi-ous, 
finely but closely punctured, obscure flavous, marked on 
either side with a large transversely ovate black patch, the 
ceutre of which is more deeply excavated than tlie rest of tlie 
surface* Scutellum obscure flavous, its sides converging, 
its apex obtusely truncate, obsoletely emarginate. Elytra 
broaaer than the thorax ; sides parallel, very slightly dilated 
behind the middle in the female ; convex, closely granulose- 

f mnetate, densc'ly grisco-sericeous, olive-green, the entire outer 
imb (the space bordering the scutellum excepted) obscure 
flavous. 

Momtm purjMraitcemy Hope. 

Giiferuca pm'jmrawmtSy Jlopo^ Zoob MhiC. 1831, p. 29. 

oblongo-ovata, posiioe vix anipliata, convoxa, fulva, ultida, 
tlbiia apico tarsisque piceo-nigris ; olytris mete^ico purpareis* 
Herioois. 

Jx>ng. 5 lin. 

Ilab, Nepal. My collection. (Hope’s type in Mus. Brit) 
Vertex rajlier closely punctured ; eyes black ; antcnnie fili- 
form. tlic third joint four times the length of the second, one 
fourth longer than the fourth. Thorax twice as broad as 
long; sides angulate; disk shining, broadly excavated on 
either side, slightly excavated in tlie median fine, just in front 
of the scutellum. Elytra oblong, sliuhtlv dilated behind the 
middle, convex, transversely excavated below the basilar space, 
constricted on either aide before the middle, finely and closely 
punctured, clothed with giiseous sericeous hairs. 

Menijifpua cervtnwt, Hope* 

Gakmc<i cervina, liopo, Z<h> 1. Miec. 1831, p. 29. 

M. subelongato-oratus, |iOdtioe vix ampHattis, oonvexus, fuiieo* 
serioeuB, Bubtus uiger mildus, supra opaous fialvo-lusoas, opulk 
nigns; tboraee loviter ruploso, lateribus rotundatisj dytiis 
suberebre punctatis, iuterstitiis granulosis. 

Long. 41 lin. 

Hob. Nepal. My collection. (Hope’s tyjie in Mas. 
Brit) 

Head rugose; middle of dypeus with a distinct shilling 
impunotate longitudinal ridge; encarpse obsoleto; antenna 
nearly two thirdn the length of the body, filiform, the tliird 
joint nearly one half loit^ than the second; eyes black. 
Thoiax twice as broad as long, sides rounded, obsoletely an^- 
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galute in th« middle; dt«k mgoae. JESjtftm oblong-ovate, 
ratber ooaieely panotarra, interspaces granuloee punctate. 

Veiy Similarlj cohmrea to m. e^nteut^ Clark, one half the 
sise, much narrower and much less regnutfly orate. 

HaplQaowfx eondnnue, 

U. elongato-oratuB, conroxus, rofo-fulvus, nitidus, genibua, tibiis 
dorso, taisis antennuqae nigris, his ajnoo flavo-albidu, basi 
fulvis ; thoraco Invi, utrinque exosvato ; dylris viridi-tniew, 
eonuinno sat fortiter punotatis, obsolete costatis, ntiinque infra 
eqllum bumoralo oblique soloatis. 

Long. 0-7 lin. 

Hah. Celebes. 

Vertex and front finely but distinctly punctured ; encarpss 
thickened, shining, impunctate, pyriibrin, separated by a deep 
groove : antenn» filiform, four fifths the lengtli of the body, 
the second joint short, the third tour times the lenjrth of the 
second, nearly equal to the fourth and fifth nnitea ; the two 
or three lower Joints fulvous, stained above with black, the 
three or fbnr upiier ones yellowish white : apices of jaws black. 
Thorax twice as broad as long ; sides obtusely angled just 
before the middle, sinuate behind the latter, the hin^ angles 
recurved, thickened, acute, the anterior ones mucronate ; upper 
surface nearly impunctate, broadly and deeply excavated on 
either side, the excavation extending to the lateral margin. 
Scutellnm wedge-shaped, its apex ootnaely trancate. Elytra 
Iwoader than the thorax, namwly ovate, sH^tly dilated be- 
hind the middle, obliquely rounc^ towards the a^iex, the ex- 
treme apex of each truncate ; above convex, closely and rather 
strongly punctured; each elytron with three or four ill-defined 
lonntudiual oostm, only visible on the middle disk (in some 
specimens these costm ore entirely obsolete) ; immediately below 
tne humeral callus is a broad and ill-defined but distinct sul- 
eatiott, which extends obliquely downwards and inwards for 
ene 'wird the length of the disk; immediately within the 
suture is also a very ahalbw depressed lonmtudinal space. 
The veij long third joint of the antenna will at once sepa- 
rate this insect from its congeners. 

Bigaio0Onyx tpeeumt. 

atuttste obkiogua, eonvexns, mfo-fnlvns, nitiidoa ; ooulis, maud!- 
bums apioe, genibna, tiblis tenisque niseis; aatensis palllds 
fiavis, ameulu tertio ad qulntem jdbeis; teoraoe trsiurmo, 
medio obsolete faveolate, t^aque transvemhn snleate ; elytris 
oldongib atrbqno infra bealn aroaatim exoavatis, tmiuitor pmto- 
totis (paaetis in striae loatdtuditialM oonfoso dispoeitls, ad iqd- 
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oem inordmati«), Imto nifo-tesiaceiM^ comxnum a 

ba«i fore ad m<ndiam oxtonaa^ auiierficiam ibre ampleotenta^ upiix) 
angulatim cniarginala, nif?ra, caeruloo tincla, oroatis* 

Long. 6~7 lin, 

Hal>^ Manilla, CoIcIkjr. 

Vortex and front aliiuing, ini])nnctate ; encarpa* Bcnarnted 
from the front by a deep iinprea«ioTi. thickeni’d, Kublunate ; 
antennae more than half the length of tlx? bo ly, tli<* aecoiid 
joint very short moniUform, the third one halt lonji^er than 
the second. Thorax nearly three times as broad os long; 
sides parallel, sinuate from the base to beyond the middle, 
slightly converging at the njiex, the anterior angles obtitse, 
the hinder ones produced, acute; disk tindy punctured, im- 

5 >ressod i>n the median line with a shallow, ill-delimd, longitu- 
linal fovea, bix>adly and deeply transversely excavated on 
either side. Klytra much broader than tlie thorax, oblong, 
not dilated posteriorly; moderately convex, th(^ humeral 
callus thickened, the basilar space raised and well defiuotl, 
being bounded on its outer side and behind by a deep groove, 
the liinder portion of which is strongly curved ; surface 
minutely punctured ; in the female these punctures are placed 
UTCgularly iti longitudinal ro>va, which arc most distinct on the 
middle disk; in the male the rows arc obsolete and the punctui’cs 

E l without order over the entire disk ; tin* large bluish- 
patch covers nearly the whole of the basal half of ihc 
elytra, its base cxtcmling entirely across the disk, its sides 
sUghtly contracted })08teriorly, lejiving a narrow rufo-testacoous 
line between its outer edge and the lateral margin of the 
elytron, 

Haplosonyx Moahoti, 

H, anguste oblougus, i^stioo paiillo amj)liatu8, oonvoxus, rufo-ful- 
vus, nitidus, antennia (basi cxcoptis) nigrjs, artJculo uHimo 
sordide albido ; thoraco transvorsim suloato, distincte punctate ; 
olytris sat orebre et fortitcr puuctatis, obscure taolallico^parpu- 
rois, a rix pone modiuin ad apioom rufo-fulvis. 

Long. 4 lin. 

TlaJ). Siam, Cambodia. Collected by the late M. Mouhot. 
Vertex and front smooth, impunctatc, oncarpm thickened, 
transverse, separated from the front by a deep depression j 
antennaa four fifths the length of the body, filiform, the se- 
cond and third joints very shc^, equal, the throe lower joints 
obscure rufo-fulvoua, the apical one dirty white. Thorax 
more than twice as brood as long; sides straight and parallel 
from the base to beyond the middle, thence rounded and con- 
verging to the apex ; the hinder angles acute, the anterior 
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ones not ptoJnced, anbaoutej disk broadly transrerBoly exca^ 
rated across the middle, distinctly punctured. Illlytrabroader 
than the thoroa, dilated behind the middle, convex, not de- 
pressed below the basilar space, rather closely and deeply 
punctured. 

I/aplofionyo* mxplagiuhifi, 

H. ohlongo*ovotu<<, convoxus, nitidas, subtus nigrr, abdominis limbo 
oxtonio podibusquo davU, tibiis apice tarsjsquo nigro-pioois ; 
supra flftvus, Bcut<dlo untonitlnqiio (bin basi oxcopHs) nigris; tho- 
raco iransv^irftim sulrato, snluo utrinquo mngiH fortiter impresso ; 
djiris forth or puuctnto-striafcis. stria primu brevi, slriis inter- 
modiis longo atite aj)5cem abbroTiaiis, per paria approximantibus, 
iutorspatiis quinto septimo ot noiio pone medium oleraiis ; utro- 
quo olytro maoula humerali, altera infra basin inter callmn 
huraorale et suiuram posita, ]>lagaqae magna pono mcHlimn, sub- 
trigouatn, purpurco-nigris ornato. 

Ix^ng. liii. 

Jfah, Flores. Collected by Mr. Wallace. 

Antennm more than lialf the length of the body, robust, 
filiform, very slightly thickened towards the apex, the third 
joint one third hmger than tl»e second, the three lower joints 
flavous, the n*flt black. Thorax twice as broad as long; aides 
angulatc just before the middle; anterior and posterior angles 
acute, the former slightly cxcurved ; disk smooth and shining, 
transversely suloatc across the niicldle. the sulcation more 
deeply impressed on cither aide the raitldle disk. Scutellum 
olongatc-trigonate, its apex acute. Elytra oblong, convex, 
each elytron with eleven strongly punctured strim, the first 
(basal) very shoi^, the third to the eighth abbreviated long 
before the apex and approximating in pairs^ the fifth and 
sixth abbreviated anteriorly, only commenemg below the 
humeral callus; the intorspactss amooUi, those &tweeu eadi 
double row of strim thickened and sub^statc on the hinder 
disk« 

Antipha cMncnm^ 

A. ovata^ puttee paullo ampliala, eouvexa, fiavo-fulva, uiiida, scu- 
tello capitequo uigtis, vertice ©noo tincta ; elytris viridi-wueis, 
iMter croto punctatu. 

3 lin. 

Jfyh^ Northern Clana. 

Vertex smooth, impunctate ^ encarp© tvansvorsa-quadrate, 
sepatat^ by a longitudinal groove, which runs upwards for 
some distance on tw front ; antennae slender, filiform, nearly 
equal to the body in length, the third joint rather longer tham 
the second* Thorax about one half broader than long ; sjkies 
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straight lUid parallol^ very slightly dilated before the middlei 
the anterior angles thickened^ suhttuberculatc, the hinder ones 
produced^ acute ; disk shining, inrptinctate. Elytra broader 
tlian the thorax, oblong-ovate, slightly dilated behind the 
middle, convex, transversely depressed below the basilar 
8{)aoe, closely and coarsely punctured; interspaces rugulose. 

Antipha Nietneri. 

A, ovata, postice amiiliata, convexa, nigra, nitida, femoribus, veitioe 
ore(|ue aordide fulvo-piceis ; oiiienniB pallido piceis, ba^t sordido 
fulvis ; thoraco lateribus leviter rotundatis, fere imrallclis, disco 
medio Itevi, utrinque sparse punctoto ; dytris sat crebie, fortiter 
punctatis, pioeo-fulvis, utrinque limbo angusto maoulisquo duabus, 
una vix ante medium, altera apicem versus positis, nigro-pioeis« 
Long. lin. 

Hob. Ceylon. Collected by IT. Nietner* 

Vertex smooth, impunctate ; encari)m oblique, transverse- 
quadrate, separate (their extreme apices excepted) by the 
ciypeus: front impressed immediately above the encarpm 
with a aeep but ilUdeiined fovea ; antennm rather more than 
half the length of the body, the third joint nearly twice as 
long as the second. Thorax more than twice as broad as 
lonff ; sides slightly ronnded, nearly parallel, all the angles 
poduced, thickened; disk smooth and shining, impunctate 
on the middle portion, impressed on eitlim* side witn a few 
scattered punctures. Elyti*a oblong-ovate, dilated posteriorly, 
convex, not depressed below the basilar space, strongly ana 
rather closely punctured ; piceo-fulvous, each with the ex- 
treme outer limb, together with two irregular patches, one 
just before the mmle, the other (larger) rather more than half- 
way between the midme and the apex, nigro-piceous. 

Antipha pulcheUa, 

A, late ovato, postice ampliata, raids eonvexa, liste fulva, nitida ; 
oonlis Rcuielloque nigris j dy^s mc)tallieo-ossrulei)i, sat fortiteri 
crebro punctatfs, intra marginem exieriorem leviter costatis^ 

Long. B lin. 

J7ab, Borneo, Sarawak. Collected by Mn Wallace. 

Head smooth, impunctate; encarpas transverse, curved^ 
separated by the extreme apx of the clypeus; from the 
latter a very short longitudinal groove extends upwards on 
the front ; antennee slender, mtber more than three fourths 
the length of the body, the third joint three times the let^gth 
of the second. Thorax nearly three times as broad as long ; 
sides straight and nearly narallel from the base to beyond & 
middle, thence very sfigntly converging to the apex, the 
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anterior angles thickened, nearly roctangulati the hinder onc^ 
produced, yeiy acute: disk amooth, unpunctate. Elytra 
much broader than me thora^K, subcjuadrate-ovate, dilated 
behind the middle, their apices conjointly broadly rounded ; 
above very convex, each elytron faintly excavated below the 
basilar space, strongly and closely punctured ; interspaces 
(more espOciallj’^ on the outer disk) rugulose; on each elytnm, 
a short distance within the outer margin, is a slightly raised, 
but distinct longitudinal costa. 

Antipha prcHoaa. 

A, late ohlongo-orata, portico arapliaia, convoxa, nigra ant nigro- 
pieea, nliida, facio inforioro, antenniB hasi, thomee pedihuwpic 
iK»rdido flavis, tawis (iwstiois epmtuor bssi except is) nigro-fbscia ; 
elytrift viridi-caoruleis aut viridi-violao(*ia, ootiToxiA, hifVa basin 
transvorsim excavatis, intra wiargincm ntoriorem levitor long!* 
tudinaliler tiiuooatatis ; cro>>rc fortitor punctotis, punctin propo 
auiuram substriatim dispositis. 

I^mg. 21 lin. 

Hob, Borneo, Sarawak. 

Head smootli, iinpunctatc; fnmt, just above the cncarpm, 
longitudinally strigosc, impressed in the middle with a deep 
fovea ; cncarpce transverse, curved, separated bv the aj>ex of 
tlio clypeus ; antenna^ very slender, nearly equal to the body 
in length, the third joint more than three tiroes the length of 
sccona, the five "to seven lower joints fulvous, the rest 
nigro-fuscous or entirely black. Thorax at the base three times 
as broad as long; sides straight, converging from base to 
apex, the hinder angl^ produced, subacute, the anterior ones 
slightly produced, obliquely truncate ; disk smooth, impunc- 
tate, more or loss stained with piceous. ScuteUum shining 
black. iSlytra much broader than the thorax, oblong^ovate. 
moderately dilated posteriorly, convex, transversely exoavatea 
below the baailar space, strongly punctured; each elytron 
the outer margin with a dmtinct but only slightly raised 
loimitudiunl costa. 

£esa eenvex than A. pulckeUc^ tlie thorax rather shorter 
and broader, its anterior angles more obliipioly truncate, the 
elytra more deeply exoatatod below the basilinr space. 

Antipha discddalin^ 

A* late obloOgo-ovata, postioe pauUo ampliata, eonvexa, nigro- 
TfkeOt nitidSi pallide pioeo, vertioo a«9i)0 infiisoato, thomce 
nedib^ue flavis; autennis extrorsam* tibiis aptt'e tarsisque 
foacis; thoraeo ksvi, futvo, lateribas fere rectin; clytris oblong, 
postioe pauUo mpmAa, oouvexai. infra basin toransversun exea«* 

Ann. <fc Mojf. N. StU Ser. 6. TV. iv. 0 
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vatia, sat fortiter punciaiis, panotis prope sutumm substriatsm 
dispositis; picoo-cyoni^ia, vioauseo iincHa, aingulia diaoo aordido 
tlavis. 

Var, A. dytrifl fulvo-picois, limbo oyaneo foro obaoloto. 

Long. 2^ lin. 

Hab. Borneo. 

Vertex smooth, impnnetate ; lower portion of front longitu- 
dinally strigose ; encarjjm oblique, slightly curved, separated 
by the apex of tlie cly))cas ; eyes ])romincnt, sliiuinp black ; 
antennae very sh'iuler, longer tluin tlie body, the tliiid joint 
nearly tliret' time.'* the h'ngth of the sccoud. Thorax nearly 
three times as broad as long: sides nearly straight and nearly 
parallel, all the angles ]>roduced, the anterir^r ones obliquely 
truncate, the hinder ones subacute ; disk shining, impunctalo. 
Elytra broader than tlio thorax, oblong, slightly dilated pos- 
teriorly, convex, transversely depresaed below the basilar 
space, strongly punctured, the punrturlng on the inner disk 
forming irregular longitudinal striee ; the yellow colour occu- 
pies nearly the entire disk of each elytron, which may be 
described as obscure flavous, irregularly bordered with cya- 
neous. 

AfitfpJiu IlretingJiamu 

A» oblojige, convoxa, flava, nitida, postpeciore scutdloquo piceis^ 
oiitoiiius (basi excoptis), tibiis tarsieque ]>odtieis fusi'is; ihoracp 
latoribus fere paraUelis, obnoleto rotuudatis, disco ienuiter sub- 
remote pufictato; ol>tri» oblongo-ovatia, postioe vix ampliaiis, 
oonvoxis, infra basin vix doprossis, minus fortiter et minus 
crobre punctatis (intersjiatiis Isevibus), flavis, utrinque anguate 
piceo limbaiiH. 

TiOng. 2 lin. 

Hab. India. Collected by Mr. Bretingham. 

Head impunctate; encarpsB transverse-quadrate, oblique, 
widely separated by the broad anox of the clypeus ; antennSB 
filiform, nearly equal to the boay in length, the mird joint 
twice the length of the second ; the six or seven outer joints 
fuscous. Thorax three times as broad as long ; sides nearly 

S arallel, obsoletcly rounded, all the angles moderately pro- 
need, subacute; disk sparingly impressed with shallow punc- 
tures. Elytra broader than uie thorax, oblong-ovate, scarcely 
dilated posteriorly, convex, obsoletely depressed below the 
basilar space, less strongly and less closely punctured than in 
many allied species. 

Anivpko, coBtata. 

A. subrotundato-avata, postioe paullo ampliata, couvexa, fulvo- 
picoa aui plcen, nitida, labro aulennisque sordide fiavis, his gmeil- 
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linm ; tfaoraco laiioribuB fero reotis, dU^o obaolote tmm- 

vennm exci^yato ; elytria suborobre ptmotatis^utrinqub triooaUtit. 
Long. 2^ Un, 

ffah* Borneo^ Sarawak^ 

Vertex smooth^ iuipunctate ; encarpes oblique^ traofiverse- 
quadrate^ seporatkl (their extreme apices excepted) by the 
clypeua ; antcnn» voiy slender, three fourtlis tno length of 
the body, the third joint nearly twice the length of the scc^d. 
Thorax more tlmii three times as broad as long; sides straight 
and nearly parallel, obsoletely converging at the extreme 
apex, the anterior angles obliquely truncate^ tlio hinder ones 
not produced, subacute ; disk sparingly and minutely punc^ 
tured, impressed across tlie middle with a broad, veiy shallow, 
transverse depression, more marked on either side than on the 
median line. Elytra much broader than the thorax, subqua- 
drate->ovatc, dilated posteriorly, very convex, transversely ex% 
cavated below the oasilar space, distinctly and somewhat 
closely punctured, the puncturing stronger near the outer 
margin ; outer disk of each elytron with three narrow, rather 
strongly raised, longitudinal costse, which commence below 
the shoulder and extend nearly to the apex. 

The longitudinal costce on the elytra will at once divide 
this species from its congeners* 

Aniiphafrontalu* 

A, broviter ovato, postieo ampliata, sat valdo oonvexa, sordido piooa, 
sabnitida, antennis corpore longioribus nigris» peotore tboraoequo 
nigro^pioeis, vertiee fUlvo bimaeulato, lalm, abdominis limbo fe- 
moribusque postieis eordide flavis ; thoraoe bio ilUo sparse punctato, 
lateiibus fore parallolis ; elytris valdo oonvexis, infra basin vix 
transversim exoavatis, minus fortiter, suborobre punctatts, pal- 
kde pioeis, sutura marginequo exiorioro paullo obsourioribus* 
Long. 2 lin. 

Uab, Singapore, a single specimen from Mr. Saunders's 
eollocthm. 

Vertex nearly covered with two parallel rotundatc fulvous 
s^tB ; encarpm transverse, conti^ouB| lower portion of front 
nnely impressed on the median fine with a abort lon^tudii^ 
^oove ; antennas slender, longer than the body, me third 
mint nearly twice the len^ of the second. Thorax nearfy 
mree times as broad as long; sides parallel, obsoletely rounded 
in middle, the anterior angles aubobliquely truncate, their 
outer edge laterally produeea, the hinder angles produced, 
eubsoute; disk sparingly punctured. Elytra much 
than the thorax, oMong-ovate, dilated Msteriorly, vety con* 
vex, obsoletely impress transversely beW the basilar space, 
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Ices closely an'l less strongly punctured than in the preceding 
species, 

AtJtpha Jiennettij Hope. 

Galrruca lienntitt, Gra>, Z(H)1. Mi«c. 1831, p, 29. 

A, late ovata, postioo ainpliata, convexa, 2 )ioeo-fulva, nitida ; elytris 
motallico violaeoo micantihus, fortiter orebre puuctatis. 
f,ong. 4 ^ lin. 

Hah, Nepal. Typo in Brit. Mua.^ also in my own collection. 
Front imprcfisea with a (h‘ep fovea ; enrav2)a3 transverse, 
separated (tiieir extreme apices excepted) by the clypous ; 
third joint of antemife twice the length of the second, liiiorax 
nearly thn*c times as broad at the l)ase as long ; sides con- 
verging from base to apex, the anterior angles produeed. their 
apices obtuse. Elytra broader than the thorax, dilated pos- 
teriorly, very convex, not depi’cssed below the basilar space, 
strongly and coarsely punctured, the interspaces tliickoned, 
rugulose. 

[To 1h* continued.] 


XIV . — Studies on Fossil Sponges, — V. Calcispongim, 

By Kakl Alfkei) Zittel. 

[('ontinued from p. 73.] 

COUiNELLA, Zittel. 

SicyphM auett. 

Ckemidmm p j,, Myrtneevum p. p., Muust., Klip^i. 

Bndw p p., MpjHifimm p. p., Lymnon^a p. p., J)*Orb. 

Eud^a^ liueudea, Edymemimidea^ fOphunooitka p. p., IHyccdia 
ca^lia) p. p,, MmoiMeSf IHstheks, J^fnihehn n. p , From. * 

MonaikHesp. p., DisthdsSf Endoetoma^ Eolyenmtstotmj Horn* 

Copmm^ DiAkelcsy Eycqpanonf Cnendofipanon, HaUmdia^ Padkytaseia^ 
lioiosphecionf Pom. 

Si)ongc simple, more rarely compound. Individual persons 
clavate, cylindrical, top^shap^ or pyrifonn, thick^^walled. 
Vertex truncate or convex. Btomachal cavity funnel-shaped, 
more or leiw impressed, rarely reaching to the base, usually 
divided at its lower end into a bundle of vertical tubes. Ote- 
culum of the central cavity often radiated by o^n radial 
furrows. Into the stomachal cavity open radial canids, usually 
curved outwards and downwards, which gradually become 
finer as they depart from the stomachal cavity. Surface fur- 
nished with the ostia of fine incurrent cands. which usually 
open obliquely inwards and downward^ and run into the 
radial canals of the stomachal cavity. Base sometimes with 
a dense dermal layer. 
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Skeletal fibres rather coarse, chiefly consisting of simple 
bacillar spicules, among which, liowevcr, there are some scat* 
tered large triradiates. 

The development of the canal-system forma the essential 
character of this gexnxa, and distinguishes it very definitely 
from Peronella. with which it most nearly agrees externally. 
The coarse radial canals of the stomachal cavity are always 
present j but, on the contrary, the incurrent tubules may some- 
times become very fine, or, under circumstances, entirely dis- 
appear. In the latter case, of course, the ostia of the surface 
are absent. The constitution of these afferent canals varies 
extraordmarily according to the species ; in general tliey are 
most strongly developed in the Triassic and Mlddlc-Jurassic 
species. 

The stomachal cavity is also very variable. Sometimes it 
becomes nearly tubular, as in Perondla^ and readies almost to 
the base, but then always shous large canal-ostia ; sometimes 
it forms only a shallow funnel, from which issues a bundle of 
vertical and curvilinearly diverging coarse canals. 

In Bjiite of these differences, which strike even the passing 
observer, with respect to the constitution of the stomochm 
cavity and canal-system, the tiansition between the two ex- 
tremes may be so completely demonstrated, that I have been 
unable to determine to divide this series of forms into several 
generic groups. 

Fromentel, partly upon unimportant characters (occurrence 
us single persons or in composite stocks, presence or absence 
ot an epitneca), and partly upon erroneous observations, has 
<^Htablished a whole series of genera, which, in my opi^»ion, 
are untenable. 

The canal-system of Eudm^ Dieeudea^ and Polyonemiaeudeaf 
From., is decidedly incorrectly described, inasmuch as the 
canals never pierce the wall. In Momihelm and Vtstheles the 
stomachal cavity is not, as described by Fromentel, shallow 
and Su{>crficial, but even in Monothelea stellaia itself consider- 
ably impressed, funnel-shaped, and divided into vertical tubes 
at m lower extremity. A weak epitheca occurs at the base 
of several species ; othei^^ however, are quite naked. 

The genus Vorynclla xs distribu^ from the Trias up to 
the uppermost Oretaceous. As typical species may be mon- 
tione 


a. From the JWos. 

1. Myrmeotutn graeik, Mfinst. Bcitr. iv. Taf. i. figs, 20, 
27 . 

2. Onemufium Kiipni. Bcitv. ThI*. xx. fig. 5. 
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3. Eudea rosa^ Laube^ Fauna von St. Caas. Taf. i. fig* 4. 

4. Cnemidium antroitesj MUnst. Boitr, iv. Taf. i. fig. 24. 

5. 8(*yph{a cainUUa^ Miinst. ib. I'af, i. fig. 12. 

0. Utelliapongia clavosa^ Laube^ L o. Taf. ii. fig. 8. 

1). From the Jura. 

1. Bmngta lagenaria^ Lamx:. Exp. pi. Ixxxiv. fig. 4 ; Micb. 
Ic. pi. Iviii. tig, 5. 

Disettdea lagenarWy From, liitr pi. i. iBjr 6. 

2. Hallirhoa Igioprrdioidea^ Lamx. E.xp. pi. Ixxviii, fig. 2; 
Mich. Ic. pi. Ivili. iig. G. 

3. Alcyoniles costata^ Stahl. CorrrsjKmdenzbl. wUrlt. landw. 
Vcr. 1824, p. 84, fig. 20. 

t^ongitea aaCrophorua alatuSf Queunt. Petr. Taf. cxxiv. lig«. 

4. Corynella Qurnatedtij /AtU 

Spongitea oatrophortM t^loporm and comucopitr, Qnenst. Potr. Taf. 
cxxiv. figH. 58-64. 

5. Corynella atolata^ Zitt. 

Sbongitea astrophorm atoUUua and parabolkB. Quoust. l*etr. Taf. cxxiv. 
Iig8 66-09 

6. Fm'cn^xi cornuta^ Etal. Letli. Bruntr. pi. Iviii. fig, 31. 

7. Cnemidium a^^/rr^Aoramp.p.jGoldf.Tor.xxxv.fig. 8,a,c. 

8. Criepi^ongia s^iiaria^ Qucnst. Petr, cxxiv. nga. 61- 
63. 

9. Farendea jpriamaticay Etal. ib. pi. lix. fig. 1. 

10. Cnemidium parvum^ Etal. ib. pi. lix. fig. 2. 

11. Cnemidium capitatumy Miinst. Uoldf. Taf. xxxv. fig, 9. 

12. Siphonoooelia globosay Frdm. Pol, Cor. de Gray, pi. xv. 
fig. 3. 

13. SiphonocoBlia stelUferay From. ib. pi. xv. fig. 4. 

14. Btphonoccelia pynjbrmisy From. ib. pL xv. fig. 6. 

15. Biphonocoelia cmeray From. ib. pi. xv. fig. 6. 

16. D%ac(Blia cham^ittemisy From. ib. pi. xv, fig. 7. 

17. Madreapongia madreporatay Quenst. Petr. Taf, cxxiv. 
figs. 70-72. 

Cnemidium astrophorum, Goldf. Taf. xxx>. fig. 88. 

18. Polycnemieeudea corallinay From, Introd. pi, i. fig. 0. 

c. From the Cretaoeota, 

1. Scyphia eojcavata, Rdm. Nordd. Ool. 

JSiphmoccBlia frtmco^, From. Cat. Kais. pi. i. fig. 8. 

2. Siphonoccelia neocamienauy From. Cat. Eais. pi. i. tig. 2. 
P Polyendmtoma pyriformey Horn. Rpongit. Tab. i. <lg. 8, 

3. VUtheUh excavatfiy K5m. Spongil. Taf. i. fig. 19. 



M. K* A* Zittel on Foml Cahispongim. 183 

4, Eudea ghhoea^ E<5m. iK Tat i. fig, I, 

•5, Monoif^hH punctata^ Ildm. ib. Taf. i. fig* 17, 

6. Monotheles sieltata^ l^Vom. Introd. pl« ji* fig* 6* 

7. Diaiheha dapreasa. From, Introd, pi. fi* fig* 7* 

8. Dialhclcs imflata. From. Cat. llaie. pi* ii* %. 6. 

9. Diatheha pediculataj From. ib. pi, iii, fig. 1. 

10. Scyphia foranimoaa y (loldf. Taf. xxxi. fig. 4. 

JBndoHonM foramhmum^ Bum, Kpongit. Taf. xiv. fig. tJ, 

11. J^cyphuf tefragonay (Jroldf, tab. ii. fig. 2. 

J3ndt>»(mm ttii^af/oHunL Hum. Taf. xiv. fig, 7. 

l\)iyeiuio»totm itocialc, llom. ib. i w, xiv, fig. 4. 

MyKMEC'IUM, CoUlf, 

(Potr. Gorm. p. 18.) 

p. p., Goidf. 

Epithefea p. p,, From. 

Mynnmum, f Gtpnnimiijrmeckim^ Pum, 

Sponge small, hoinisplierical, spherical, or cylindrical, nar- 
rowed below, shortly )>cdunciiiatc, at the base with a smooth 
or concentrically wrinkled dermal layer, which somotiraes also 
coats the whole of the sides. Vertex convex, with a round 
osculum in the middle, serving as an opening to a narrow 
tubular stomachal cavity, which traverses the whole 8jK>uge- 
body vertically. There are also numerous siuall jporiform 
ostia distribute on the surface wherever it is not clothed with 
the covering layer. 

In the centrm cavity terminate rather stout radial canals, 
which follow a curved course from without and below, ana 
arc furcate in the vicinity of the surfac^e. Their ostia are 
generally placed in longitudinal scries in the w’^all of the 
central tube. Other straight canals penetrate into the sponge- 
body obliquely inwards and downwards from the superficial 
ostia. 

The skeleton consists of a narrow- meshed tissue of rather 
thin flmastomosing fibres, usually composed of calcite, rarely 
of silica. 1 have been unable to reeognisse spicules with 
perfect ccitain^ ; but certain parts of the calcite fibres appear 
to me to contain three- or four-rayed stars. 

This genus is distinguished from Ctyryn^lla chiefly by the 
fine skeletal fibres, the nanow central cavity, and the greatly 
developed covering layer, whicli is always present and fre- 
quently envelops the siK)ngo-body up to tho vertex. It is 
for the present not very sharjdy defined; but tho Upper-Ju- 
rassic species belonging to it War so peculiar a stamp that 
I could not resolve to tmito them with Votyndla^ 
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1. Myrmecium hemi«pk<Brioum, Goldf. Taf. vi. fig. 12. 

C^midwm rotukt, Goldf. Taf. fig. 0, 

rofitla^ Quou«»t. reti‘, Taf. fxxvi. fig». 1-41. 

а. var. hiretifvrmiH^ Queiist. /. r. figs. 2-4, 6, 7. 

б. ytLT.foliata^ Querist, h c, fig. 6. 

r. var. cylindrata, (Querist. I. c. figs. 8-10. 

d, var. comformisy (^uenst. /. e. figs. 

(\ var, pedunculuffiy Queust. /. figs. 14-18, 30, 31. 

/, var. longtcep^i, Queust. 1. c. figs. 21-20. 

2. Sponffites indutu&j <iuenst. Potr. Taf. cxxvi. figs. 42-40. 

3. iSpongites ci/rumsrjdusj Querist, ib. Taf, cxxvi. tigs. fiS- 

W. 

?Ilu’r‘AitMrs, Lamx. 

IlippalxiMudm^ From, (non llipimhmmy D’Oib., Hum. Ace ). 

Sponge miisliroom- or uinbrcllH-shaped, )K*<luiiculate : vei*- 
tex with a wide funnel-shaped central cavity. The sloping 
aides of the conical umbrella m*t with oscula. Lower surface 
of the umbicllu, stem, and wall of the central cavity smooth, 
without oHcula. 

1 know this genus only from figures, and am consequently 
uncertain about its systematic position. Possibly it btdongs 
to the order Lithiatidm. 

The single species, //, /oWiw, Lanix., Exp. Mi?th. pi. Ixxix. 
fig. 1, is from tlic Cenomanian of Villers in Calvados. 

Lymnokea, Lamx. 

MamiUipora^ Bronn. 

LfpmoreMfleH^ l^Vom. 

T^mnorea^ IHantrva^ l*om. 

Sponge nodular, consisting of vemiciforai, mamilUfonn, or 
globular individuals, which are grown together and covered 
by a common, thick^ and wrinkled basal epidermis. At the 
vertex of each individual there is a simple, sometimes radiate, 
and not very deep osculuih. 

Of the typical species of this genus I possess only insuffi- 
cient material, which gives me no certain information as to 
the nature of the oscula and the depth of the stomaclial cavity. 
In a spocimeu from Kauville I have made siHstions of several 
of the round heads ; the shallow oscula, into which a number 
of radial canals opened, then soon disappeared ; but there re- 
mained, instead <h them, upon the cut surface, some scattered 
round sections of fine vertical canals; and that tliesc traversed 
the whole sponge-body appears from the fact that on cutting 
through the base of the coriiinou peduncle a bundle of fine 
camiLscclions was visible in the centre, I'ho oscula conse- 
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qucntly appear to be continaed downwards into simple fine 
tabes. 

The only species which certainly belongs hero occurs in 
the Middle Jura 

Lymmrrea momt7/ari«,Lamx.Exp. Mdth.pl. Izxix. figs. 2-4; 
Mich. Jc. jd. Ivii. fig. 10. 

Stklusponqia, D’Orb. 

StellMiKiHgiay D’Orb, 

attUUpmigia^ Enmhfttmjuty Dtwdtrofungia, From. 

JSlefltHpongtaf LtnmorctM^it p, p^ Jj«ub<>. 

fftellMpmigiay Ih^mmpougin^ IHdesmospotiffiaf Ctrtu- 

Mpimgia^ b^tal. 

Atvhruciaf Cnefmracutf Iloloracm^ Trachysphecionf Pom, 

H[»ongc Himple or, tnore frequently, comjwBite, Individuals 
globular, semiglobular, clavate, or cylindrical ; stock often 
nodular, clothed, almost always at the base, and sometimes 
also on the sides, with a thick, wrinkled, dermal layer. Ver- 
tex convex, with a shallow radiate osculura, into which open 
a larger or smaller numl>er of efferent canals. The round 
ostia of ^ the latter are situated partly at the bottom, partly on 
the sides of the osculum ; the former ore connected witli 
vertical, the latter with radial canals. The uppermost radial 
canals arc frequently open, and then form more or less im- 
pressed radial furrows. Over all the rest of the surface of 
the sponge-body, so far as it is not covered with epitheca, 
there ore smalicr ostia, connected with vertical or oblique 
incurrent canals. 

The anastomosing skeletal fibres are generally of consider- 
able thickness. 

I have limited D’Oi'bigny’s name SuUispongia to those 
calcareous sponges which are characterized by radiate oscula 
into which vertical and radial canals open, and by numerous 
smalicr ostia on the surface. The round orifices at the bottom 
of the oscula have previously often been overlooked, but they 
arc wanting in no true Rtdliftmngia. 

FromCiital’e genus Enmh^ngia is founded upon an erro-* 
neous observation ; for upon the typical species (/jf. coraUina) 
itself the ostia on the sujrface are very distinctly developed. 

The species belonging to tliis genus are from the Trias 
Jura, and Cretaceous. 

a« From the Trias. 

1. Cnomidmm rotulare^ Milnst. Boitr. iv. Taf* i. fig, 20, 
OfiigmitiiwH Ufamm, Miumt. ib. Taf. i. fig, 20 P 
CnmUium Munst, ib, Taf, i. fhr* 24. 
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2* Cno/mdium vartahiloy Miinat ib, Taf. i. figs. 21-23. 
Cnemidium twrUnattnn^ Miinai. ib. Taf. i« ti^. 10. 

Chiemidium skUarfy Klipst. C>eet. Alp. I'af. xx. tig. 0. 

Cnemidium coticinnwny Ivlipst. ib. Taf. xx. tig. 7. 

3. Tragoa hyhridum^ MUnst. Beitr. iv. Taf. i. fig. 16, 
b. From the Jura. 

1. Bpongia stellata^ Lamx. Kxp. M<5th. pi. Ixxxiv. fig. 13. 
Spimtfia umJieJlata^ Mich. Ic. pi. Iviii. fig. 1. 

2. Enaulofungia coral! ina^ From, lutrotl. pi. iii, fig. II. 

EnmdofutKjia From. ib. pi. iv. %. 1, 

Cnemidimn pmfomie and rviuht^ Mich. Ic, pi. xxvi. figs. 0, 7. 
AstcroHponyia corallma, Etal. Leth. Tal. Ibt. figs. 8, 0. 

3. l^Hmgiies glomeratuaj Queiist. ,Iura, 'J'af. ixxxiv. figs. 10, 

DidaHmotipmtffta Thurmanm, Etal. pi. lix. fig. 3. 
iStellitijmtffia pe^ima^ aperta^ hyhrula, aud tfhmcrafaj Etal. Lelh. 
pi. fix. tigs. 4-7. 

Cnemidium steUatum^ Mich. Ic. al. xxvi. fig. 6. 

^AsUrotptmgia myomf Etal, Loth, pi, lix. tig. 10. 

4. Ceriospongia mundm-atdlaius^ Etal. Leth. pi, lix. fig. 1 1 . 
JMaaterofunffut mmidistdlata^ PVom. Coll, do liom. pi. xii. fig. 18. 

5. Cerioaj^ngia hemenfn\Eta\. Lctli, pi. lix, fig, 12. 

6. i^ngiUa aemicinctuay Quenst. Petr. Taf. cxxv. figs. 2-9. 

c. From the Grefaceoua, 

1. Btelli^ngia aequana^ From. Cat. Rais, pi, iii. fig. 2. 

2. ? StelUapongta aubghooaa, Rdm. Spongii. Taf. i. fig, 20. 


Sestkostombll.\, Zittel. 


Tremcfpongia p. p., D’Orb. 

^paraij^rngia p, p., Tremo^ngia p. p., From. 
l^raiipmgia p. p., Dieato^heeim p. p., Pom. 
Spamgilea p. p., Ifudiapmgiaf (Quenst. 
jfiaU&qferea^ Laubo. 


G sponge simple, or more frequently compound, tufted or com- 
ud of verruciform individuals standing on a common base, 
ividuals distinctly separated, cylindrico-cluvate or semi- 
globular ; vortex with a shallow, sometimes radiate osculum, 
into which a great number of round ostia of vertical tubular 
efferent canals open. Surface porous, nuked, or the base and 
sometimes also a port of the sides clotheu with a dermal 
layer. 

The calcareous sponges belonging to this genus have 
hitherto been di scribed under the names of Sparttiapongia, 
IVemospongia, or ralmjerea. Under the name of Sparwi- 
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^n^ay D’Orbigny understood chiefly certain Stronuitopom 
furnished with pores, as well as some calcareous sponges from 
the Upper Cretaceous, which were placed hy Fromeiitel under 
Tre^nosponffia. Of all the species of 8par$%^ongia mentioned 
in the “ Prodrome/' not a single one belongs to the present 
genus, whilst our diagnosis of Seatrostomella embraces most 
of the 8parst3ponffia* and a part of the Tremoiponffw of Fro- 
mcntid, Fromeutcl distinguishes these two genera principally 
according to the absence or presence of an epithcea* But that 
BO unessential and inconstant a character cannot be employed 
for (he discrimination of genera among the sponges any more 
than among corals, is most clearly seen in tlie fossil Oalci- 
snongise, among which, on account of this diflerence, wc 
snould have to place in different genera forms which agree 
perfee^ in all other essential characters. 

As Sromentcl has applied D’Orbigny’s names Fremosponffia 
and Sparatsponffia quite arbitrarily, and D'Orbigny himself 
charaeterwses them by very indefinite and, in part, erroneous 
diagnoses, I regard it as advisable to drop both names. 

The genus Seatrostomi lla occurs from the Trias up to the 
Cretaceous. 

a. Fr(mi the 

1. Psalcnqferea ^acilisy Laube, St. Cass. Taf. i. fig. 4. 

2. SeetroatomHfa robuatay Zitt. 

Epeudea sp., Lorstz, Zeit»cbr. detit«)ch. gool. Gsaellscli. 1875, p. 

b. From the Jura, 

1* Jerea hierpsy Beuss, Denkschr. Akad. Wiss. Wien, xxvii. 
Sep. Abz. Taf. ii. fig. 9. 

2. Svongites (Ntmiepongia) orih^atusy Quenst. Petr. Taf. 
exxv. ngs. 14-18, 

c. From the Creiaceoua, 

1^ ^mreiepongia jlal)dlaiay From. Cat. Rais. pi. iii. fig. 6. 

2* mH)ureiepongia mrianBy From, ib, pi. iii, fig. 8. 

8. Tremoepongia lullatay From. lutrod. pi. iv. fig* 10* 

4. S^rstepongia auloatay Loriol, Et. VaL Ar2. pL ix. 
fig* 4. ^ 

5* ^ofraiapongia gemmixtay hou ib. pi. iat. figs. 5-7. 

6* Tremoapongia valanginienaia. Lor. ib. pi. ix. fig. 1. 

7* Tremoapongia divarioaiay lior. ib. pi. ix. fig. 2. 

8. Bparaimpongia brevicaumy lior. urg, Lsuid. pi. v. 
figa. 19-21, pi* vi. fig. 8. 

9. Bparai^ngia ^normisy Lor. ib. pL vi. 3-6. 

10. IS^raiapongia ajcpanaay Lor. ib. pi. vi. fig. 7, 
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BtASTlNlA, Zittol. 

AchUkwn p. Goldf« 

Aetinoipimgia p. p., HeFosmUa p. p.; Pom. 

Astroipmgia p. p., Etal, 

TetrmmUa p. p», From. 

Sponge bud-like or clavatc, ai^nple, gradually narrowed 
below into a peduncle. Vertex with radially converging, 
more or less deep constrictions, which are continued over halt* 
or more of the height of the sponge. The lower half is coated 
with a wrinkled dermal layer; the upper hi.T naked, rough, 
and porous. Skeleton consisting of vermiform intcrvrovcu 
fibres. Ocnti*al cavity, ostia, and canals wanting. 

This genus in many respects resembles Steliis^pongia^ but 
is easily diatinguislied by the want of an orifice furnislied with 
tubes in the vertex, and of a canal-system* 

Pome) refers the typical species {Achilletm costatam^ Croldf.) 
to AcAino»j}omjiay i) Orb. ; but in A. ornata^ upon whicli 
D’Orbigny had founded his genus, he remarks the presence 
of jierforant proctidcs ” both in the fun'ows and on tlie 
costSD of the vertex. According to these characters, Actino- 
sj^ngia^ D’Orb., should lie identical with 8telUy)ongi(u 

1 behove also that Sjpongttes alatua^ Queust., must be re- 
ferred here, as the structure of several specimens from the 
Blautlial exactly agrees with tliat of Aahillmrn coBtatmu 
But whether Oet-imtora alatuy ttoldf. (Taf. xi. fig. 8), is iden- 
tical tliercwith, 1 regard as doubtful, notwithstanding the 
external resemblance. The state of preservation of the silici- 
fied specimens from Franconia permits no examination of the 
microstructuro ; and from the general habit I should regard 
the small- winged bodies which Fromentcl refers to the genus 
Tetrasmih^ and Pomel to IHerosmila^ rather as llydractinim 
or Btyozoa. Now that M. Stcinmann^ has demonstrated 
that ThalamoHpmgia at least belongs to the Ilydractinim* the 
whole family Porosmilince of Pomm, with the genera Tnala* 
moHmngia^ D’Orb., Porofmila^ From., ffeterosmila^ Poin*, 
Pom., Pterowdla^ Pom., and Cladomila^ Pom., 
ought alto probably to be removed to the same group. 

All the species are from the UpT)er Jui'u. 

1. Achilimnl cv^tatum^ Goldf. xaf. xxxiv. fig* 7* 

SpmgkeH costatUBf Quonst. Petr. exxv. liga. 10-23. 

2. ActinoHpongia auheoaiata. Etal. Class, p, 150. 

3. Bpongiies alaiua^ Quenat. Petr. Taf* exxv. figs. 24, 25. 


Palfieontograpbica, xxv. 
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Stnopella, Zittel. 

TretM^wgia p. p., ^parnipotigia p. p.j IVOrb, ; From. 

IVemospongtaf Orvf^meoifmy Aplo^ecton, rom* 

Sponge composite, rarely simple, lieraispUcrical or nodular. 
Upper surface plain, convex, or warty, with irregularly scat- 
tered oscula, which are forratsd by the separatea openings of 
two or more large cxcurrent canals. Besides these oscula, 
the surface is lurnishod with small ostia of line incurrent 
tubules. Base, and frequently also the sides, coated with a 
thick wrinkled dermal layer. Skeletal fibres coarse. 

This genus is difficult to define 8har])ly from SteUisponpa 
and fimtroatoindla^ althouglx the typical species boar a pecu- 
liar stamp. If the oscula are raefiated by radial canals, as 
now and then occurs, the distinction from StelUipongia is 
difficult j if, on the other hand, the roundish heads pi*oject 
more definitely fiom the mass, transitions tow ards (HestroBto-- 
mella are produced. To tlic present genus 1 refer only nodu- 
lar forms in which the iamvidualB ore not sharply defined, 
but amalgamated with each other. 

Tlie sixecies are distributed tlirougli the different horizons 
of tlie Octaceous formation. 

1. l^mnorea sphcericay Mich. Ic. pi. lii. fig. 16. 

2. 7remosj>ona{a planay From, lutrod. pi. iv. fig. 10. 

3. Manon puhinarium^ Goldf. Tab. xxix. fig. 7. 

OruLOSPONaiA, Fromentcl. 

Goldf. 

Oculi»p(mgitt p. p., 7Vef7iMmgia p. p., Horn. 

Oouiot^tgia, Spnecidumf jPom. 

Sponge nodular or clavate, massive ; vertex with but 
sligutly scattered, circular oscula, firom which tubular canals 
penetrate into the skeletal mass. Outer surface with or with- 
out a wrinkled dermal layer. Skeleton consisting of coarse 
anastomosing fibres. 

Tills genus is distinguished from SynopeVja merely by its 
simple circular oscula, which are not composed of several 
apertures. Jurassic and Cretaceous. 

? 1. selh and Quenst. Petr, exxvi. 

figs. 68, 69. 

2. 0<sHl(Mg[Kmg%a neoeomien^u^ From. Introd. pi. ii. fig. 8. 

8* Timm^ngia ditaiaia^ Kdm. Spongit Taf. i. fig. 24. 

?4* Limnorea rnmniUtma^ B5m. Spongit. Taf. i. fig. 14. 

6. Omh^Hgiaflgbd^ From. Oat. Eais. pi. iii. fig. 4. 

6. OcMlpangia irregulans^ Loriol, Land. pi. v. fig. 18. 
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7. Manon capitatum^ Goldf. Taf. i. fig* 4* 

8, Manon tuhuliferum^ Goldf. Taf. u fig. 6. 

Ckispisponhia, Qucnstedt. 

Manon p. p., Odldf. 

Cmuponf/ta, Utal., Pom. 

CrvtptSfHmpta p. p. Quenst. 

Ven*ticoaiHmyta p. p., Laube. 

Sponge nodular, polymorjdiic, Bomotimoa oonaist ing of thick, 
contorted, and amalgnTuated leavea, usually adhc*ri‘nt by a 
broad base to foreign In^dies. Whole surface, or only the 
vertex, coated w ith a dense, smooth dermal layer, in which 
there arc rather large., round or distorted, fi'equcntly margined 
oscula ; these are either quite shallow or sunk into the sjiongc- 
mass in the form of a funnel, often furnished with canal-ostia 
at the bottom. The skeleton consists of coarse anastomosing 
fibres. Canal-system indistinctly’ dovelojiexl. 

Goldfuss admirably figured two species of the present genus 
under the name of Manon peziza^ on Taf. xxxiv. fig. 8, a, ft. 
Etallon (Olassif. Spong. du Haut- J ura, p. 149) subsequently 
establislied the genus Coniyxmgia for a conical species from 
the Coral Rag of Valfin ; but as this name is quite inappli- 
cable to all the other specioi^ I have adopted the designation 
Crispispongia proposed by Quenstedt, but confine this name 
to the forms inaicated below. ^ 

I am acquainted with a still undescribed species from the 
Trias of St. Cassian (like V&rruco^pongia eraem^ Laubc, 
Taf. i. fig. 13) ; all the rest occur in the Upper *rura. 

1. Grisptspongia pezizotdeSy Zitt. 

Manon pmza p. p., Goldf. Taf. xxh . tig. 8, e. 

2. Criepiapongia eixpanaa^ Quenst. Petr. Taf. exxiv. figs. 
38—47. 

8. Conis2>ongia Thurmanni^ Etal. Actes Soc. Jur. d’Emul. 
1860, p. 149, fig. 16. 

Elasmostoma, Fromentel. 

TragoB p, p., Manon p. p., Spongia p. p., auett. 

Fkumosioim^ Porostoma p. p., VhmendntBcyphxa p. p., From. 

TragoB p. p., Chcnmdopvra p. p., MumiOBtoma^ (^upuhtpongia p, p., 
Horn. 

Maamoetimaf Trachgponta, Comaiopeniaf X^otn. 

Sponge usually consisting of a rather thin, curved leaf^ but 
sometimes funnel-shaped or cup-shaped. One surface with a 
smooth dermal layer, in which are very shallow oscula of a 
roundish or irregular form. Ojiposite surface naked, porous. 
Canal-system wanting. 
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Skeletnl fibres coarse, apparently formed principally of 
ttniaxial, frequently oarvra l^illar spicnlee ana scattered tri- 
radiates. 

All the species occur in the Cretaceous. 

1. 'IVawa amtimaryo, lU)m. Nordd. Ool. Taf. xvii. fig. 26 ; 
Spongit. Taf. i. fig. 21. 

JSkmatftmia Jrtm^etfeew^ From* Introd* pL UL fig* 6. 

2. Ekumostonm neocomieme^ Loriol, Dencr. anim. invert, 
foss. N<?oc. du Mont-8alfeve, pi. xxii. fipa. 1. 2. 

3. (jhcnendroHcyj)hia crcwwa, Frotu. Cat. HaiB. pi. iv. fig. 2. 

4. Poroatnma jmroan^ From. il). pi. iii. fig. 3. 

5. ChenendroscyphiaviamiUata.¥i*omyiA:>,^\. \\\.tLg* 4. 

? fi. Elfumostoma cupu bj llfim. Spongit. Taf. i. fig. 22. 

7. Oouloapon^in fm^inorpha^ E<im. iY). Taf. i. fig. 16* 

8. Manot} macfi^wraj Shari)e^ Q. J. G. S- x. pi. v. tigs. 3, 4. 

9. Cvpuloa^wnffta Nortnanniana^ D’Orb. Prour. ii* p. 188. 

Afafwn pemaf Mich. Ic. pL xxxtI. fig. 6. 

10 . Manon peziza p. p., Goldf. Taf. xxix. fig, 8. 

11. Oupuloapongia conaohrina^ D’Orb. Prodr, ii. fig. 188. 

Mmu>9% pizka p. p., Goldf. Taf. i. figs. 7. 8. 

Mmon itaUatum, Goldf. Taf. i. fig. 9, 

12. Spongia Trigeri^ Mich. Ic. pi. liit. fig. 2. 

Dipldstoma, Fromentel (non Rom.). 

Ftjroapongia p. p., B^Orb. 

Like Elaamoatoma^ but both surfaces famished with smootli 
epidermis and shallow oscula. Cretaceous* 

1. Diphstoma neocomienais^ From. Introd. pi. iii. fig. 8. 

PUAUETBOSPONGIA, Sollas. 

Manon p. p., Chatmdopora p. p., auott, 

(JupMpmpia p, p., IWrb. 

CStpuk^hmia p. p., From. 

rhlyctiOy Trachyphlyctia^ ? HHeroi^hlyctizy ?Mter(ipmia, 
Sollas. 

Sponge cup-, flinnel-, or leaf-shaped ; in the last case the 
thick-walled leaf always bent or folded. Upjper surface 
(a* inner surface) usually smooth, with very small oscula or 
only simple pores. Outer surface rough, porous. Canal-sys- 
tem deficient, or consistmg of fine tub^, which penetrate from 
both surfaces into the wall. Skeleton consistmg of anasto- 
mosing vermiform fibres, which are entirely composed of 
simple bacillar spicules. 

As Mr. Sollas has so admirably described (Quart* Joum. 
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GcoL Soc. 1877, p. 242) the niicrostructure and eharacters of 
the organisation of Pharetrospongia Strahaniy 1 extend this 
name to a number of calcareous spongen of similar structure 
and form which liave hithei’to ^nerally been referred to 
OupuJospongiay D*Orb,,or Cujmlomimiay From. Under these 
names, however, the most diflcrcut Hexat'tmellldaei, Lilhiatidae, 
atid Calcispongim have l>een thrown together ; so that it does 
not seem advisable to maintain either of them. 

I have somewhat altered Sollas’s diagnosis, and associated 
with the typical species {l\ 8trahan{)y whicli cousisls of a 
folded leaf, a aeries of cup-sha{)cd sponges which agree in 
their other essential characters. The genua has thus certainly 
attained a wide extent and a somewhat vague limitation ; but 
some unsuccessful attcmjits to break it up into Hcvcral 
genera have led me constantly back to tlui union of all the 
forms cited below* Very frcauently the state of preservation 
causes notable differences which did not originally exist, 
probably, all the species in wliich both surfaces are of a 
rough and jHirous texture must have lost the smooth thin 
epideainis, w Inch is so beautifully preserved in certain speci- 
mens from Farringdon, Essen, and Maestricht. 

The development or the ab^nce of canals depends, on the 
one hand, upon the size of the oscula and ostia, and, on the 
othen upon the coarser or finer meshes of the skeletal network. 
In vvpiihspvngin farringdonmsisy for example, there is a 
double system of efferent and incurrent canals, whilst other 
species are entirely destitute of canals. 

If we give the genus Pharetrospnnpia the increased exten^ 
sion proposed by me, it contains species from the Trias up to 
(he upperniost Cretaceous. 

a. From the Trias, 

1. AchilUum pateffarSy Mtinst. Beitr. iv* Taf. i. fig. 6. 

b. From the Jura, 

1. Spongta helvellotdesy Lamx. Exp. Mdtlu pi. Ixxxiv. 
figs. 1-3. 

c. From the Cretaceous. 

1. Cupuhehonia cupuUformis/Erom. Introd. pi. iii, fig. 5. 

2. Cmulospongia tenuiporay Bom. Spongit. Taf, ii, fig. 7. 

3. Chemnaopora muU^fi)rm%8y E5m. ib, Taf. i. fig* 18, and 
ii. fig. 2. 

4. Cupuhehonia sequanay From. Cat. Bais. pi* iv* fig. 1. 

6. Cupuhehonia tenuiculay From, ib, pi. iv. fig. 3. 

G. Cupuhehonia jtrq^tnday From. ib. pi, iv, fig. 4. 
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? 7. Cuputo<Jionia spisoa^ From. ib» pU tv. fig. b, 

8. Cupvhahonia e^squutiia^ 3Liorial| An&ier. pi. ix» figs. 9, 

10 . 

0. imueta^ Ijoriol, ib. pi. uc. fig. 11. 

10. CupuMwnia Couloni^ Loriol| Urg. Land. pi. ri. 
fig. 17| and vii. figs. 1, 2. 

11. Oupulochonia Mbaudiana^ Loriol, ib. pi. vii. fi^. 7-9. 

12. Cupvhchonta Hiselgiy Loriol, ib. pi. vii. figs, fl, 12. 

13. Manon Jnrringdonenns^ Sharpo^ Q. J. G. S* x. pl« v. 
figs. 5^ 6. 

Chen$9%dopora fmffifttmm, Msnt. (non Mieb.) Medals, i. p. 228. 

14. Cupuhipangia Bubpeztm^ D’Orb. Prodr. Et. 22, no. 
1521. 

Manon pesimy Gk>ldf. Taf* v. %. 1. 

? 15, Spongia boUHformis^ Mich. Ic, pi. i. i^. 1. 

? 16. M^^ikelea mumfarmUj ROm. Spongit. Taf. xiv. fig. 2. 

Pachyttlodia, ZittcL 

Sojfphift p. p., Goldf . 
lltppiiUmuH p. p., Horn. 

Sponge funneh-Bliapedor pyriform, large, very thick-walled, 
with a broad depression in the vertex. Base furnished with 
a smooth covering layer. Rest of the surface naked, without 
special oscula or canal-openings. Skeleton consisting of a 
coarse-mcahed net of very thick, curved, anastomosing calca- 
reous fibres, which sometimes coalesce to form regular lamcUm 
and vesicles, and among which the circulation of water took 
place without any special canal-system. 

This genus is distinguished &om Pharetroepongia by its 
thick skeletal fibres, the complete absence of a canal-aystem, 
and its very thick wall. 

The typical species, Scyphia %njuniKhuKf(yi*viti8^ Goldf., 
Taf. V. ng. 2 ((^enst. Petr. Taf. cxxxii. figs. 1-3), occurs 
frequently in the Tourtia of Essen. 

Leiosponoia, D’Orbigny*. 

AMkuHX p. p., Miinst. 
htitifmgia, 

LeibBp(mg%ay Avlamiwgiay Lmopagia, ? JBkmnapagiaf Pom. 

Sponge nodular or branched, on the sides with a smooth or 

* Thoporifiini of this genus among the PhamtroiHMCfiimot be 
as perfeo^ oertain until spicules have been detected in the skeloial fibsas. 
Possibly most species of the genera From., 

AeHmipmgiayTy^ and AmorphoBpon&iay iVOrb., in vrhich the skele- 
ton ootutUda or anastomoedng caloaraous fibres, is nearly allied to certain 
calcareous Hydrasoa (MUkportt), 

Ann. <6 Mag. N, llkt, Ser. 5. VoL iv, 10 
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concentrically wrinkled surface ; vertex conaisting of a envied, 
rather coarae tissue of anastomosing calcareous nbres, which 
also composes the interior of the sponge-body. The circula- 
tion of water could only take place in the interstices of the 
skeleton^ 

In this TOnus I have been unable to detect spicules in the 
calcareous fibres. All the thin sections which I have prepared 
of specimens from St. Cassian or from the Seeland Alp ex- 
hibit a crystalline-radiate structure. 

By Laube several true Bryozoa were united with Leiojun^ 
giay Crthro8cgj)htay and Acttn^^ngia } and Pomel also refers 
a true Bryozoan {Catenipora Kli{)8t.) to Aulaoo^ 

jHigia, All these forms may easily l>c distinguished from the 
hbrous sponges by their tubular structure. 

I am acquainted with the genus Letoftpongia only from the 
Alpine Trias. 

1. AcJiilletm milkporatum^ Mfinst. Beitr. iv. Taf. i. fig. 5. 

2. Achilleum ratliciforme^ Munst. ib. Taf. ii, fig. 20. 

3. Achilleum tjerrucoeum^ MUnst. ib. Taf. i* fig. 1. 

4. Achilleum mhearioeum^ Milnst. ib* Taf- i. fig. 2. 

5. Achilleum reticulare^ Mttnst. ib. Taf. iv. fig. 4. 

Non Leioftmffia relieuiaru^ Laubo, 8l. Taf, ii, %. 8. 

6. AchiUeum rugomm^ Milnst* ib. Taf. i. fig. 3. 

Family 4* Sjoonss, UUckel. 

Wall regularly composed of straight unbmnched canals or 
tubes, diluted radially towards tno axis of the stomach 
(radial canals, radial tubes). Skeletal spicules regularly 
radially arranged; derma) and gastral skeletons soparatea 
from tne parenchyma-skeleton. 

Protostcjon, Zittel. 

p., Ooldf. 
p. p,, From. 

Sponge siuiplo, cylindrical or clavate^ narrowed below, with 
a wide tubular central cavi^ extending to the boae. I’he 
wall conaistts of hollow radial cones, placed in Uyera one 
above the other, with their bases towards the centru cavity 
and their apices directed outwards. These hollow cones, 
opening inwards, produce, on the wall of Ae central cavity, 
numerous ostia, arranged in longitudincd rows, and leading 
into the hollow cones. As tlie latter are narrowed outwardb 
and terminate in a truncated head, conical interspaces, btit 
pointed inwards, are formed between ; and if both we hollow 
cones and interspaces are filled with rock matter, it appears 
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as if the wall wore furaislied with two kinds of radial canals^ 
one set opening into the centrid cavitj. while the others 
commence about the middle of the wall and widen outwards. 
The skeleton appears to bo oomposed chiefly of tri- and 

S nadriradiato spicules : I have, however, vmvt succeeded in 
istinotly diapla;|rtng their form in thin sections. 

1 have no hesitation in referring this degant genus to the 
Sycones. The whole external flmn of the cylindncal sponge- 
IxMy, its construction of radial tubes, the numerous seriiuly 
arranged ostia on the wall of the central cavity, and, finally, 
the mesh-like interspaces on the outer surface agree in a 
remarkable manner with certain living Hycones. It is, how- 
ever, impossible to assign it precisely to a place among the 
recent genera, on account of the imperfect preservation of 
the skeletal spicules. 

The typical species has been well figured by Goldfuss 
(Taf. iii. ng. 10) as S^hta punctata. It occurs, not very 
abundantly, in the middle sponge-limestone of the White 
Jura. Tne skeleton almost always consists of calcite, and 
shows indistinct spiculor stmetore. Barely also specimens 
with a eilicified skeleton occur ; and one of these must have 
been taken by O. Sclimidt for his figure (Atlant. Spong. 
Taf. t. fig. 21). The fragment probably shows the surface of 
the wall of the stomachtd cavity with the ostia of the radial 
tulres, which stand in rog^ar rows, and thus somewhat 
remind us of the IlexactinolUdse. That O. Schmidt indicates 
canals in the skeletal fibres is due to an illusion, at least if the 
figure in question belongs to S<yphiamnctata. 

In Quenstedt's ‘ Fetimaelenkunde DeutscUands ’ there are 
good figures of Scgphia punctata (Taf. cxxxi. figs. 24-27). 


XV . — Dernsription of a new Speeiee of Vosporugo Ber- 
muda. By G. B. Dobson, M.A., M.B., &o. 

Veywr^o vagane, n. sp. 

Bars slkort, triang^W, like those of V. dp{atr^ua\ the tragus 
readies its greatest width in the upper thud, its inner margin 
is slightly concave above, the outer iqargin straight in the lower 
two thirds, with a small rounded lobe at the base, not suc- 
ceeded by an emaxgination, upper margin broa^ rounded 
off, m general outline, on the whole, like that of V, maunu. 

Fost^eaneal lobe woU developed; the last rudimentaiy 
candsl vertebra alone free. 

Fur, above, dadk reddish brown ; beucAtli similar, but paler 

10 * 
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at the extremities. The fur of the body extends u|K)n the 
wiiig^membranos for a short distance above and boncath| and 
a very few hairs appear behind the forearm upon tlic under 
surface of the inemWanes ; otherwise they are naked. 

The upper incisors resemble those of F. Ttrwniinckii mortt 
than those of any other species ; the inner ones arc moderately 
long and unicuspidate, the outer incisor on each side very 
short and conical, scarcely exceeding the cingulum of the 
inner incisor in vertical extent, but nearly equal to it in cross 
section at the base ; lower incisors nearly at right angles to 
the direction of the jaws, trifid, and crowded ; first up|X5r 
prcmolar extremely small, and with difficulty seen even with 
the aid of a Ions, in the inner angle between the closely ap- 
proximated canine and second promolar. 

Length (of the type, an adult female preserved in alco- 
hol), head and body lail head 0"*6/>, ear 

tragus 0"*2, forearm r'*55, thumb 0^'*3 ; third finger — 1st ph. 
l''-45, 2nd ph. 0"*6,3rd pli. 0"-75; fifth finger — ^Ist ph. 

2iid ph. 0''*35, 3rd ph. 0'^'35 ; tibia foot 0"*38. 

linb. Bermuda. Type in the collection of the British 
Museum. 

The form of the upi)cr incisors and the very small size of 
the first upper premolars at once distinguish this sjiecios. 
Externally it probably resembles F. rtiaurus of Europe and 
Asia most closely. 

Tllie occurrence of a new species on the small island of 
Bermuda, fiOO miles distant from the mainland, is very re- 
markable; but I have little doubt that this species will be 
found hereafter on the continent of America. 


(f two new Spectes of Fishes from the Sonith 
aeas. By Dr. A. GfuNTHEU. 

The Museum Qodeflfroy has recently received, tlirough ita 
collectors, two interesting new sp^ios of fishes from the 
South Seas, which may be characterized as follows : — 

Diagramma giganisum. 

D. fg. A. f . L. lat. 86. 

The height of the body is contained twice and two thirds 
in the totm len^^b (without caudal), the length of the head 
twice and four nfths. The maxillary does not extend to the 
vertical from the front margin of the eye, Prssapemulum 
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with the postotior limb vertical and finely serrated. Dcirsal 
spines of moderate strength. Upper marmn of the soft dorsal 
convex ; dorsals continuous, but separated from each otlimr by 
a deep notch. Caudal emarginate; anal with long anterior 
and short posterior rays. Upper and lateral parts olive* 
coloured, each scale with two, three, or more whitish dots. A 
block line alon^ the hind margin of the prseoperculnm. 

Of this species a gigantic example, 3 feet long, has Wii 
sent by Uerr Kubary from Ponapo. The collector says flmt 
it exceeds sometimes one metre in length, and that the native ■< 
call it « Koil.” 


Bphsrodon euanus. 

D. 1^. A. 1 ^. L. lat. 51. li. tronsv. 5/17. 

Eye veiy large, one tliird the length of tlie head, equal 
to the width of the interorbitui space, and more than the 
height of the pneorbital. IScalos on the check in four series, 
forming together a narrow vertical band. Dorsal spines rather 
feeble, broader on one side than on the other, the longest 
being a little sliurter than the eye. The Uiird anal suine much 
longer than the second. The first ventral ray produced into 
a filament. Coloration uniform, without any spots on the 
vertical fins. Posterior half of tno pectoral fin light-coloured ; 
base of the {Electoral without black. 

One specimen, 18 inches long, from Eua, Friendly 
Islands. 


XVil.— iVotctf toimrda the Iliatori/ of the Oonua Eutoniucus. 
lly A. OiAKU*. 

tl‘ltttoX.1 

1. Histobicau 

Almost all the zoologists who have studied the parasitic 
Cirripedes belonging to the gtoim Suetoria have boon induced 
aim to pay attention to certain Isopod Crustacea of the family 
Bopyri^, the history of which is intimately bound up with 
that of those animals. This was my own case when, in 1873, 
1 commenced my researches upon Saoealina camni. In fact 
this parasite itself bears a parasite, Crmtonieoua Usrvafwmiey 
upon which I have already published some preliminary re- 

• Tmiudatod Iw W. 8. Dallas, F.L.8,, from the ‘ Journal de I’Anato- 
inie ot I’hyaiologlc,' 1878, pp. «76 -700. 
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marks^. In order to elucidate some doubtful poiiita in the 
degraded organization of the Grypioniad^ 1 was obliged to 
have recourse to the examination of other Bopyridse of loss 
anomalous structure* I have thus collected materials of con- 
siderable im|)ortance upon this family of Isopods. But most 
of these animals are of ^reat rarity; and the difficulty of 
tracing their embiyogeny is also veiy groat — a single female 
containing a great numlKir of ova, it is true, but all in the 
same stage of development. Hence 1 have not yet Ix^eii able 
to bring the monograph which 1 have projected to a point of 
[lerfectioii sufficient for the commencement of publication, I 
will now, however, at least make known some results oblniiicd 
in the case of a very sparingly distributed genus, tlie genus 
Entoniacna^. I hope by this means to liinuer from useless 
researches those who might be tempted to attack the same sub- 
ject, and to furnish some data which will be made use of 
licroafter for a more general treatise 

The genus EntoniaouBj established by Fritz Mlillcr iri 
1862, includes animals which had been met with by Cavoliiii 
as long ago as 1787. Cavoliui had observed SaccuHnoi upon 
severtd species of crabs ; and he regarded tliesc parasites as the 
broods (pontc) of a small species of Cyclops grafted by the 
motlier upon the tail of the Braebyurans. After bringing 
forward his observations upon this subject he adtls : — 

Besides the Cyclops wdiich we have just described, tliero 
is in the sea another insect which fixes its brood ujx)n the 
body of our crabs, but in a manner much more inconvenient 
for those animals. It is, in fact, in the very midst of their 
viscera tliat tlic eggs are attached. Hitherto the Dqiressus^ 

* Giard, IMtliologic de SacouUna oaremif'' Comptos Itendus do 
TAcad. den Scioucos, J874. 

X A ^1* i _ 5 t 




in tlie efemptes liend usde rAcad. dee Bcieiicee (12th August, 1878). Seo 
Ann. & Mag. Nat. Hist. ser. 5. vol. ii. p. «i4U. 

t I have already indicated l)rie% certain conclusions of this memoir. 
See Arch, de ZooL exp4r. tom. ii. 1873, p. 513, and tom. iii. 1874, Notes et 
Revue, yp. iii & iv. 

§ It IS impossible not to recognise Ch^apmu noriiM in the fine descrip- 
tion riven by Oavolini of hU Granchio d^^tresn):^ 

Quosto granchio h coriosiasimo per gli scogli del nostro emtere, e 
seml^ godi^re piuttosto di sttire in secoo. massimassime quando, pel 
calor della atate, le acque presso i hdi si riscaldano, o si aibanano : su di 
questi scogli di erbo vestiti h ciurtosa cosa vedere come in terra seduto, 
or c^m una, or con ambe le mani, colga quella verde conferva e alia bocea 
Taccosti. I^a forma del suo corpo ^ qu^rilatera schiacciata, il colorc di 
un vorde cupo: le braccia son crasse e valide poco mono del ]>iiguro 
(JSriphia Bfmifrfm of modem authors) ; la sua came mucilsggiiiosa, 
*• inolto poca. Ma ci5 cJie lo ronde singolaro, ^ la velofit^ del corso : 
bisogna osser dostro per dargli serpm la mono ; altrimenti o fugge suHo 
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alono has appeared to mo to be at^ked. On tlie aide of the 
atomaob, at the point where the liver ia aituateA one aooa a 
very voluminous massi of a more or leaa yellowian or leaden 
colouri according to the degree of its maturity, ooonnying the 
jdace of the ovarian brandi of the crab* This boay piuihes 
through tlie riba of the carapace, and thus insinuatea itself 
into the branchial cavity. It is not difficult to aeparate it 
from the crab, to which we find it to be attached by cellular 
tissue ; the anterior part of this ovarian body, that which is 
pitted in the viscera, becomes mature first, and conse(}ueutly 
It is much more dilated, a, while tlic other, ft, which is situ- 
ated between the ribs, is still immature^ and retains the im- 
pression of these solia parts. The ovarian sac is formed of a 
transparent tissue, and contains in this state the graduated 
series of the devolopraont of tlie ova which it encloses : the 
most mature are in a, and are visible to the naked eye only 
as a granular substance ; in the figure, however, they have 
betm drawn a little larger, in order to avoid confusion ; the 
less advanced ones are in ft. Seen by the microscope, the 
latter are of a rounded form, c; those which are a little less 
immature are figured at m ; those which most nearlv approach 
maturitv are uniform and emarginate, as at a ; lastly, the 
hatchecl embryos liave the form renrosonted in r, and run in 
all directions in tbe drop of water placed under the lens of the 
microsco])e. These insects have the body divided into a great 
number of rings, the first of which bears two eyes ; the foil is 
bifurcate ; and the last joint of the first four pairs of feet is 
claviform. 

This insect belongs to the race of the Oniscua aquill^rminj 
very well described by Pallas ; it presents a certain analogy 
wiui the species described under the name of Onisena heuata* 
by that illustrious naturalist, a species very frequent in the 
orgimic rubbish tlirown up on the sand and bathed by the 
sea in its movements to and fro ; it is our aand^fiea. llow- 
ever, the species which is developed at the expense of the 
blood of the crab is much ampler than this sana-fiea. It is 
true that I have been able to see this insect only at the 

senglio fla oh^ in mnre predict), o vsre in ana prosidmA buoa ai rimpiotta : 
psirift dsi noftri peaoatori si ehiama Gtmehio apirito,^' 

In the aatne msmoir Oavolini deacribea and figured 1, a Gr^^parioa 
ponudUc on the QrapntB^ which bo call$ Tmuia ; 2, tho of the (h apam 
(nl ih figa 7,8, Sc 0). As eariy as 1708 SlaWjcr, for hi$ part, had diacoverod 
the ifiolanioi^1UM9dM of the IbJcapods j but it vm only in 1823 that Vaughan 
Thomptsou goneralkod tlioeo oWrvationd, which had boon comj>l(doly 
forgi litem. 

* ‘ Spidlogia Zoologica,’ fatsc. ix, pp. ( Rvi'clini, 1707). 
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moment of its exolueion ; but tlie size of tlie egg» which I 
have found attached to the feet of our Band**fiea haa taught me 
tliat the young of this latter must bo of a size greatly superior 
to that ot the insect which 1 have described ana drawn issuing 
from the ovaries contained within the boily of the crabs. 

Now in what way does the mother (Jntftcua introduce her 
brood into the body of tlio crabs, when this body is completely 
defended by a hard and crustaccous skin? Here 1 must 
argue by conjecture, but by necessiuy conjecture, until it may 
be possible to obtain ocular proof of the fact of this pciiotra- 
tion. We have already described above the two cavities 
situated one upon each side of the body of the crab, and in 
which the branchise move. The water entei*8 and issues from 
these by two a][)erture8 provided with valves, and situated at 
the sides of the mouth in front of the lateral commissure of 
the upper portion with the lower portion of the carapace. The 
anterior part of these cavities is formed of a delicate mem- 
brane which clothes the viscem of the crab. We can therefore 
understand with the greatest facility that the mother insect 
pciictrates with the water into such a cavity, and, perforating 
Its delicate wall, introduces her brood into the body of the 
crab ; the mother insect enters tlien in tlio same manner as 
the ova of Serpulw or of oysters, which 1 have frequently 
found hatched or lixed against the ribs which exist in the 
above-mentioned branchial cavity. 

Wo have, tlierefore, in the crabs two cases of grafting of 
animal parts ; tlie brood of these two insectB, which need for 
their development juices elaborated in an animal bcnly, could 
not be brought to its term by the mother. Nature has taken 
upon herself to furnish it with a fat and devoted nurse, 
namely the body of our crabs. Tlie mother makes a small 
aperture in the skin which covers the intestine; sometimes 
she fixes her brood to the outside, sometimes introduces it into 
the body of the crab, enclosed in a membrane performing 
the part of a placenta ; and, as the eggs contained in this 
membrane are animated and tend to develop themselves, it is 
certmn that the canals of this ovary arc suckers absoiMng the 
liquids of tlie vessels of the living crab. By inosculating 
witli these latter and forming anastomoses with them, they 
constitute a system continuous between the liotny body of the 
crab, and another hody^ likewise living^ which tends to com- 
plete its, evolution. In point of fact, a foreign footua has 
become the actual progeny of the crustacean, and has deve- 
loped itself upon this animal in the same fashion as, among 
the Mammalia, the abdominal foeUisos are developed nearly as 
they would be in the uterus, which is their normal and tnie 
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place of abode. If in a plant wo make an incision and 
introdtiee into it a living branch of another plants there is 
produced a graft by inosculation and union \ra/ccord&nieni) 
of tlic vessels ; exactly the same thing takes place in our 
animals. 

do not know whether, hitherto, any animals wliich 
graft themselves have been known. It seems to me that the 
opposite of what I have just indicated had rather been 
oh^rved ; it had been seen ^at the ^gs of one animal depo- 
sitijd in tlie body of another animal produce tumours, which, 
by bursting, form regular wounds. This is the case with 
those flies which lay ^eir eggs under the skin of cattle, in 
their nostrils, or their intestines, and which thus occasion a 
tumour, and ajfiterwards a sort of blister, the matter from 
which nourislics their progeny^. Certainly the two para- 
sites of tlie crabs just mentioned are rather grajflcd animals 
than animal galls. These latter are mot witli only in plants 
attacked by animals. The egg of an insect dc})ostted upon a 
plant becomes soaked with the juices of the latter and grows 
at its expense ; but it is not strictly correct to say that the 
canals of the egg anastomose with those of the plant and 
become continuous with these latter’* t- 

It is evident, from Cavoliiii's description and the figures 
which accompany it, that in this case, os in that of SaccuUna^ 
the supposed ovigerous sac is nothing but a crustacean de- 
gradeu by parasitism ; and tlie form of the young enables ns 
to recognize immediately that we have to do here with an 
Isopod belonging to the group Bopyridaj. The few erroi*s of 
detail which exist in the description of the larva or of the 
adult animal will bo referred to hereafter. They cannot, 
however, in any way modify this first conclusion. As will 
be seen, these observations of CavoUni were v('ry remarkable 
if we consider the period at which they were published. 

Unfortunately, in this question of the Bopyrid®, os in that 
of the Suctoria, the bibliography is complicated in a regrest- 
table manner ; the very great difficulty of bringing tom'.ther 
the originid memoirs, often written in languages and pumtshod 
in repertories which are but little known, causes one to con- 
tent one’s self with quoting them from imperfect abstracts or 
unfaithful translations. Hence one has several times taken 

* CEstri laryea latent intra peeorum corpus, ubi pertotam byomein 
uutriunturt ionticuli vice geruut -tiiimSj?, 

See also the works of ValliBiiiori and of lUoumiir. 

t Bee OavoUni, * Memoria sulla genorariono dci jieeoi o doi granebi ' 
(Najf^li, 17S7), pp. 10(>-104, pL ii. figs. 17, Wo have iboitglit it 
worth while to trauslato this euxioun pivsnago w bocuuao iiow-j\r 

days OavoUni’s memoir is hardly to be prtuntred. 
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the trouble to demoliBh errors which did not exist in tlic 
authors incriminated^ and to rediscover truths which ha<1 long 
been known 

Thusy quite recently, in his interesting memoir on the 
genus CryptonisciiSy P, Fraissc (2, p. 41) giving an analysis 
of the memoirs of Cavolini, makes tlio Italian naturalist say 
that it is very difficult to separate the Entonisem (the suj)- 
posed ovigerous sac) from the viscera of the crab. It is 
evident that if Fraissc had had tlie text of Cavolini before 
him he would not have translated questo corpo non e diffi- 
cile separarc ” by ‘‘ or sagt (Uavolini) dass cr schr schwer zu 
trennon sei,” 

I am equally unable to understand why Fraisse {L r. j>- 41) 
reproaches Steenstrup with having falsified the sense of (javo- 
lini’s observations, saying that the Isojwds observed by the 
latter were in the HarcuUna and not in the body-cavity of 
the crabs. The following is, in fact, the vei^ judicious 
ajiprcciation, given by Steenstrup, of the facts observed by 
Cavolini : — 

“ Among the excellent observations,” be says, contained 
in the valuable memoir of Cavolini, we find figured a very 
curious mass of irregular form entirely filled with more or 
less develojicd ova. This mass was found in a crab ; by one 
of its extremities it was fixed to the innci stomachal wall; by 
the other it was fixed In^tween the two partitions which bound 
at the sides the segments forming the thoracic cavity of the 
crab. In fij^. 18, m, n, Cavolini has represented ova taken 
in the mass in various stages of development ; in fig. 18, r r, 
he has figured young animals at the moment of tlioir 
issuing from the egg. Cavolini compares these young ani-* 
mals to the Oniscua aquilliformis described by Pallas, and 
designates them by that name. It is impossible not to recog- 
nize in the description and drawing of these embryos a form 
very nearly allied to the Liriope of Bathkc, so near that one 
can liardly separate it therefrom ; one is consequently led, in 
spite of onc^B self, to a comparison with the larvm of bopyrm- 
The form of the young therefore shows us that this mass 
tilled with ova is, in rU probability, nothing but a dcf^adiwl 
ciustacean parasite, and even an animal of the family Uopy*- 
rid« ; only the animal is still more deformed, and, one might 
say, more monstrous tlian any other type of Bopyride, and even 
then reltogaater and Pachybdella, It is more than an 
zoon j it ia an Entozoon^ a sort of intravisceral worm, since, 
like the singular Oa8tero]K)d {Entoconcha miraJbilis) disco- 

^ Thee<' references Uaoughout iadicate the works of which ft list is 
prnen at p. 157. 
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vercd by Johannes Mullet in digiUUa^ it is fdao 

solidly attached to an internal otgau/^ 

It is clear from this passage that Steenstrup perft'ctly 
understood the general relations of the Enioniscus to the crab, 
instead of referring to the Danish text, or to the German 
translation of Cioplin, which is very correct, Eraissc has no 
tloubt spoken of Steenstrup’s work only from what Lilljcborg 
says of It Tlie latter (4. p. 291, ^Annales ’) has, in fact, con- 
founded the Entoniscus observed by Cavolini with the Liriopp 
(now Cryptonuciis) described by Hatlike^ and he has, moreover, 
ve^ wrongly ascribed the same confusion to Steenstrup. 

Even the leanied carcinolomst Spence Bate has not been 
able to keep himself clear of several errors in the citation 
which he makes of Cavolini’s memoir in connexion with 
the genus Crvptoihiriay Dana. lie says: — ‘^Cavolini first 
ilcscribed and figured two different crustaccous animnls (one 
<»f which he doubtingly referred to the Oniscus squilUformiH 
of Pallas) which he hud fotuid parasitic within a sac attached 
to the tail of a crab belonging to the genus Portunus or Car- 
cinusP There are, as will be seen, nearly as many inac- 
curacies os words in this short reference. 

The first and only zoologist wlio, since Cavolini, met with 
parasites of the genus Enioniscus was Fritz Mullcn who 
appears not to have known the observations of the Italian 
naturalist. It was in 1862 that Fritz Muller formed tlie 
genus Entoniaeus for an Tsopod cnistaccan wliich he had met 
with in the visceral cavity of a Ihrcellana of the coast of 
Brazil, and which be nann^ Enioniscus porcellana*^, 

Di 1871 the talented zoologist of D^terro made known a 
new species of the same genus [Enioniscus canororum)^ a 
parasite of several species of Xantho. 

Besides those two species, Fritz Miillor has also met with 
Entonisei under the femowing circumstances : — 

1, In a small species of Porcdlana which is found rarely 
among the Scrtularians and Bryozoa upon the rocks (a single 
female of Enioniscus wliidi could not bo studied, so Uiat it is 
impossible to assert that it belongs* to the species parasitic on 
the common Porcellana). 

2, In a PcrceUana named by Fritz Miiller Porcellana 
iPolyonyx) Orspliniu It is allied to Pcrcelhna biangulatay 
Dana (IWyonys?, Stimps.), and usually occurs in pairs in the 
tubes m Chuetoi^erus* (mly three times did Mttller meet with 

* * British Bestdle^eved Cmstaoea,’ vul. II. pp. ^962 & 204. 

t According to F. Mtiller this species of of a bUcliisH-gimt 

colour, is oxcc^vely eoinmon under atonee at Dosteno. (hive per emt 
of these crustaoeiuia harboured the parasiU^) 
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isolated bdividaals — once a female, twice a male. Each of 
these three individuals harboured an Enionisom^ whilst none 
were ever found in the paired individoals. Frits Mttllcr con- 
eludes from this that the presence of the Entoniacuft^ like that 
of the Bhisoccphala (Buctoria), sut^erinduces sterility in the 
animal infested, whence the almndonment of the latter by its 
partner. 

The Entonisem of Forcelhna Creplinii diffem from that of 
the ordinary Ihrcellana by the colour of the ovaries and the 
form of tlie ovigerous lamelto, 

3. In an Ackmia living under rocks among Bryozoa and 
Ascidia; a single couple of Entonisci; the male, which i« 
very characteristic, allows it to be affinnod tliat this species is 
distinct from E. porcellamn and E. cancrorum. 

This, therefore, makes at least four, and iierhaps five, dis- 
tinct species of this singular genus, all intiabitiug u small 
corner of the Brazilian coast. 

It would be very odd if a group of parasites, living upon 
animals so widely distributed as the Decapods, were localized 
in so small a space. It may be asserted, without fear of 
deceiving ourselves, that, when they are more carefully sought 
for, the species of tuc genus Entomscua will soon be met with, 
more or less, everywhere. 

It was with tins idea that, during a residence of several 
weeks that I made at tlic Pouliguen (Loire-lnfdrieurc), 1 caie- 
fully examined many Decapods of that interesting locality ; 
aiuf I was 0 B|)cciaIly urged to this investigation by the ex- 
treme abundance, in the locality, of Grajmua variuHy which I 
knew had furnished Cavolini with the first species of the 
genus Entoniscua 

11. BioLixa AND Anatomy. 

The Grapai collected in the small bays formed by the veiy 
broken coast of the Pouliguen on the side of Pencnatcau am 
vciy frequently infested by an Enfoniacua which may be 
easily recognized as identical with that described by Cavolini, 
and which, for that reason, 1 pro|)08e to name Enioniacua 
Gavoliniu 

The parasite is met with in both tlie males and the females. 
According to the statistics of my researches, it is found most 

* 1 believe that Qrapmu varim cannot go further north than the 
mouth of VilaJno : X do not know it beyond Piriac; and it certainly 
does not exist at Ooncameau. We find, Vsidos, at the Pouliguen a 
imnibor of soutlaw types j wilhoul mentioning the flora in wliioh tlii« 
soitihom choracU^r is voiy strongly maiknd, wv ma} cite, among insect h, 
Ai (fynnm jfdndo} Dtjopew &c iVc 
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fbq^tly in the former. Of five inerted individoale, four 
belonged to the xbale «b 4 <me to the feoMle sex. But 1 bare 
learned from my iovestlgaiioiM of the Bbi«>oe)>ha]a that such 
statistioB, to he of any ▼aloe, mtut be fomided upon hundreds 
of indiriduals cotteeUd in ike same ibosh’^. Now my Qrapei 
came from varioos parts of the coast ; and I hare examined, at 
the utmost, two hundred individuals. 1 believe vre may esti- 
mate at one in thirty the number of crabs which bear the 
parasite *. 

Sometimes one finds two Entonisd in the same crab; and 
in tliis case one of them has hampered the growtii <n the 
other, which is a favourable circumstance for we observation 
of intermediate stages, always rare among parasitic animals, 
in consoc^ueuce of the rapidity of the retrogression. 

Eniomecua Cttwlimi, like the species studied by Frits 
MilUer. is enclosed in a fine membrane in continuity with 
that wnich linos the inner surface of the branchial cavity of 
the ciab. It is placed between the liver, the stomach, and 
the heart of its host. Oeiierally the head is concealed among 
tiio liepatic caica, and in pait hidden under the anterior ovi- 
geitms sac ; the tail is recurved uj^n the ventral part, and 
passes under the hoait of the crab. The parasite is sometimes 
on the left, sometimes on the right side of its host, most fre- 
quently on the left side (three times more frequently) as it 
seems to mo. 

The general form is rather difficult to describe j moreover 
it varies according to the age and position of the parasite. 
Wc have represented it (PI. X. fig. 1), as accurately as 
sible, from a living individual twisted upon itself. The 
colour also varies according to tlie state of development of tho 
ova with which the animid is almost entirelv surrounded ; it 
is straw-yellow when the ova are but little advanced : at 
maturity it ac^uir^ the lead-grey tint so well observM by 
CavuUni. This tint is due to uie formation of a peculiar 
pigment in die embryo. ^ 

We have represented in PI. X. fig. 2 the same individual 
untwisted in such a manner as to bring the bead into its 
normal position. In this figure the walls of the incubidoiy 
cavity and the abdominal plates are supposed to be removed, 

* It is Msmiurkablo that none of the Qrapti that I haye examined bore 
a (SaemUna. Friti Mdller remarked a i^uent coexietenoe of 
po^Umm and Zsrnmdmem porc^hma. My teaioue eolMcrttteur, J. 
wboee attention I bad called to this point, bae also never met with 
J^enedaftit. Moreover the Suctoziii seem to prefer calm and 
slightly impure waters ; they are much more frequently foimd upon the 
various Bmpods of the &y of Penbroi^ at the Oroide, th^ on the 
same crabs colleoiod on the open shore of rouliguen. 
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80 as to show the real form of the body, composed almost 
exclusively of the ovary and the digestive tube. 

The incubatory chamber is composed of an anterior ventral 
<»vity communicating laterally with two latero-anterior cavi- 
ties. Besides these three cavities, which are in communica- 
tion, and form, so to speak, a trilobate cavity, the whole 
dorsal^ part also presents a vast incubatory chamber, bilol)cd 
posteriorly, and falling laterally in two folds, which meet 
uj)on the ventral line when they arc filled with ova. 

These various parts are more clearly visible in the animal 
before it is completely transformed into the stage represented 
by PL X. fi^. 3, 4 We then see distinctly the trilobed 
ventral cavity and the two chitinous crests of the ventral 
border of tlie dorsal chamber. 

This curious arrangement of the incubatoiy chambers is 
voiy diflferent iiom that indicated by Fritz Mijfler in the case 
of E, porcellanm and i7. carwrorum. The first of tlieso two 
species presents thoracic plates which only differ from the 
ordinary plates of the Bopyridm by their much greater deve- 
lopment and fringed apjKjarancc. The second certainly pre- 
sents an anterior ventral incubatory chamber ; but this chamber 
appears much more I'educcd than in E. CaooKniij and docs 
not seem to communicate with the dorsal part of the para- 
site. 

The terminal portion of EniontHcm^ or that which eorre- 
si>onds to the abdomen of the other laopoda, is most frequently 
recurved towards the ventral side ot the parasite. At the 
dorsal part of the first segment of tliis abdomen we see die 
heart boating which has never appeared to me to form a 
hernia as in ^toniaeua fcrceVmm. 

The ventral portion of the abdomen bears five pairs of 
folded and undulated lamellar afipenda^, corresporaii^ to 
the five pairs of ramified appendages of tne abdomen in Jfone. 
These appendages decrease in size from the origin of the 
abdomen to the extremity of the body ; so tliat, apparently, 
the first pair forms two large lateral tufts, and the last four . 
pairs a median posterior tint, equivalent to each of the first 
two. The last pair of appends^, however, are not very 
visible, and are termed by a simple fold of skin on eadi side. 

The body terminates m a triangular expansion presenting 
two dorsal folds. There does not appear to be an anus, which 
is explained, as we shall see, by the arrangement of the diges- 
tive tube. 

♦ Thaae figures relate i<) but, for the point now before ua, 

thoy may equally nppJy to JK Caroimu, 
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Tko lamellar apnenda^ of the abdomen of our Enioniaoug 
greatly resemble those iraich Fritz HUlIer has described and 
Bgared in E. porcdlana. Bat in the latter tlie fringed 
laminae are idtaated beneath the thoracic segments, and the 
abdomen is occapied by sabrC’Shaped feet. 

In Entoniaoua oanororum Miiller found fringed abdominal 
folds ; but these folds, much less developed than in E. Gavo- 
Unity form, on each side of the abdomen, an undulated 
tinuous border, which does not extend so w as to the taminal 
part of the bod]|r. 

From this imint of view also,^ E. Oavolinii therefore differs 
considerably Irom the species hitherto described. 

The head, of which we speak last of all, because, of all the 
external parts of the animat, it is the least visible at the iirst 
glance, is concealed beneath the iblds of the ovigerous sac, 
and presents tire form of a doable sphere (PI. X. tigs. 2, 5). 
The anterior part, in which the mouth is situated, is famished 
with two lamellar folds ; we find no trace of antennm ; and, 
by its internal organization, this head should rather have the 
name of cepkafogaater. 

When we free the parasite from its ovigerous sacs and the 
ova or embryos which they contun, we obtain a body of a 
pretty constant form, composed in great part of the ovary and 
the digestive orguis of the Entoniaoua. 

The ovarian body presents four lateral prolongations, two 
anterior and two posterior (PI. X. fig. 2), which are directed 
from above downwards, towards the ventral part of the Ento- 
niacua. We distinguish besides, also on the ventral port, two 
or thr^ pairs of much smaller eminences, which, with the 
preceding, perhaps represent the traces of the thoracic feet 
which have disappeared. Vestiges of these organs are still, 
in fact, to be seen upon tlie less aegradod animal in the stage 
represented by figs. 8, 4. 

On the dorsal part wo ol»erve two long median protu* 
faeiances slightly Imt from behind forwards. Tlte posterior 
is the longer one. 

All these nrolangations remind ns of those observed in 
an animal allied to Entoniaoua^ namely CrypMkma halani 
{Hamioniaotiay Buchholz), of which 1 have m»u able to exa- 
mine sevend individuals collected at Wimetenx, in the inte- 
rior of the Balanna haUmoidta which cover the Tonr de 
Oroy. 

It is well known that, in certain species belonging to high 
groups, parasitism often recalls peculiarities of organization 
whicn are only to bo met with in tne lams of the other i^iecies 
of the same group. These phenomena of reversion to the 
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atavic type bv iiarasitic retrogression have frequently led 
astray the zoofogiats who busy themsolveB solely with taxo- 
nomy, and sometimes even embryogenists. Starting from 
this idea, one might be tempted to compare the singular dorsal 
processes of Enioniscue with the analogous protuberances 
wliich are observed in a i^eat number of Crustacea in the 
zotSarstage. It is a comparison which naturally occurs to the 
mind ; and I thought it necessary to indicate it in my prelimi* 
naiy communication upon the genus Entonisem^ I have 
since reflected that more or less similar protuberances occur 
in a great number of parasitic Crustacea belonging to inferior 
tyfies, notably among the Copepoda, where evidently they 
cannot have the same signiflcanco. llcncc, wliile calling 
tlie attention of zoologists to the remarkable constancy of 
these appendages in Entonisem Vavolinitj I do not venture 
to pronounce in so aflSrmative a manner upon their true mor- 
phological value. 

If we pass to the internal anatomy of the Entoniscus^ we 
sliall sec that it presents nothing particularly remarkable, 
(yoraparod with tlio jBw^yrws-type, our crustacean has only 
undergone a considerable reduction of its various systems of 
org^s. 

The tegumentary system, cuticle and dermis is very like that 
of the other Isopoda. It is clothed internally with a muscular 
layer, which enables the animal to perform rather slow venni- 
form movements of contraction. 

The nervous system appears to me to be reduced merely to 
the cervical and anterior ventral ganglia ; but my researches 
in this direction arc too incompTeto to enable me to deny 
absolutely the existence of the ventral chain. The movement 
of the abdominal plates even leads mo to suppose that thia 
chain does exist. 

The digestive tube commences with a mouth constructed 
for sucking, and placed at the lower part of two folds in the 
form^of a sucking-cup: the moss in the form of a brain, called 
the head by Fritz Milller. is hollowed internally by a cavity, 
the walls of which are lined with folds and villiMities like 
those in the stomach of the Bepyri, These villosities have 
already been indicated by Ralhxe, Comalia, and Panceri. 
This is therefore a true gastric cavity : and this apparatus, as 
a whole, would be better called cephahga$ter. 

The digestive apparatus is tnen continued by a short 
straight tube, terminated csDcally, at the anterior part 
which the so-called hepatic caeca oj^n. 

I have so^ht in vain for a terminal interstice comparable 
to that described by Buchholz in Ifemionutcus ; I have been 
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unable to find anj thing like it. Here, therefore, we have a 
fresh confirmation of the general law, according to which the 
more internal a parasite is, the more degraded is its digestive 
tube. This prog^sive degradation, which goes on increasing 
from the genus Bopj/rus to attain its maximum in the EnUn 
nittciy passing through the genera Hemiontscus and Orypto^* 
wwcws, reminds us precisely of what is observed in the 
Diptera of the family (Estridas, in which the degradation 
be^mes progressively more marked from the cuticolar 
ty{)ca to tno gastricolor types, passing through the cavioolar 
forms. 

The hepatic caaca (for which I retain this old name, but 
without wishing to prejudge their true physiological part) are 
ccr^nly homologous with the organs of tno same appearance 
which wc meet witli in all Isopo<£^ 

These emea form two large lateral sacs which occupy all 
the thoracic portion and even a part of the abdomen of the 
Entoniscus : their internal cavity is very spacious, as may be 
seen from tlie section drawn in fig. 7. liie wall is covered 
with alight glandular folds, enclosing a brown substance, the 
aspect of which reminds one of what we have agreed to call 
liver in invertebrate animals. 

Kowalevsky was the first t to indicate that the racemose 
hepatic caeca described by Batbke| mSepyrus (^leones zooto- 
micie* of V. Cams, Taf. xi. fig. 1, h) do not open directly into 
the digestive tube, but that they all open mto a common 
canal, which itself opens at a single pomt into the stomach, 
as in the other Isopods. This obsetvation is perfectly correct; 
and I have been aolc to verify it in several species of Bopvrtis 
and Phryxua, All the difference between the hepatic gland 
of the Bopyri and that of the Enionisci^ therefore, consists in 
that in the former this gland becomes ramified and acquires a 
higher degree of differentiation. It may be said to a dif- 
fei'ence analogous to that which exists between the simple 
pulmonary sac of the Ampliibia and the complicated lung of 
Mammalia and Birds. 

The circulatory system consists, in the first place, of a 
median dorsal vessel, upon the oourge of which is pUced the 
heart, the beatings of which are very visible through the 
transparent integument of the animaL There are besides, on 

Theio oigaai) likewise exist in the Cryptmuei^ in which I have indi- 
cated thiim, mistaking, however, their true relations. There cannot bo 
anjr oonnexion between the and these enomous coca which open 
into the digestive tube. 

t Kowalevsky, ^Entwiekelungsgeschichte der Kippcnquallen/ Kin- 
leitung, p. vU. Mte. de TAoed. £ Bt Pdtersb 1B66. 

\ Kattik^ ^ I)e Bopyro et de Nereide.* 

Ann. da mag. N. llvit. Ser. 6. VoL iv. 


11 



150 


M. A* Giard on the Qenm Entoniacua, 


the ventral side, lateral vessels which send forth brandhos 
to the frinj^od plah's of the abdomen. 

These fnnged laminae may be regarded as true branchim. 
Alorcover they occupy the |)osition of tlie branchial laroinfle of 
the normal Isopods. Their cxcoasive development in the 
Kntfmtsci is easily explained in the following manner. 

We luivo stated that the EnUmificus in the body of its host 
is completely surrounded by a fine membrane. This mem- 
brane aoes not belong to the partwitc ; it is the continuation 
of the membrane which clothes the viscera of the crab and 
separates them from tlu’ branchial cavity. This membrane is 
gradually drawn back by the growth ot the EntonisetM^ which 
18 thus enclosed in a sort of pouch fonned by invagination. 
From this it results that the Enfonimts, ns Fritz Mttller 
justly points out, is an external parasite, although it appears 
to 1)0 in relation with the most internal viscera of its host. 

'J'liat the Hopyridee need well aerated water constantly 
renewed, appoava clearly from the position which they take 
up in the various animals to which we find them attiiched. 
The typical Bopyri lodge themselves in the branchial cavity 
of the Maerura and Anomura. where th^ draw from their 
host a revivified blood, and tncmselves find constant fresh 
supplies of water. Therefore their respiratory apparatus is, 
in general, but slightly developed. Tlie Phrywi attach them- 
selves to the abdomen of Paguri at the spot where the ova 
are collected in the femal<‘s of those animals — that is to say. 
at the point where the movements of the infested ammal 
also allow of a ready renewal of the water. Nevertheless, 
as this renewal is less perfect than in the preceding case, 
the abdominal lamime arc already much better developeu 
than in the Bopyri properly so call^. 

In the Entonufci^ the position of the animal, in a deep in- 
vagination of the inner wall of the branchial cavity of the 
crabs, renders respiration -much more difficult. Hence the 
respiratory lamellm have attained a much more considerable 
development, and their undulated and crisped surface converts 
them into regular sponges constantly imjiregnatcd with liquid. 
Their movement of contraction, however, enables tliem to 
drive off this liquid, and to draw In fresh supplies when the 
necessi^ for so doing is felt. 

In E. poroeUance. in which the abdominal feet have re- 
tained an ancestral form, it is the appendages of the thorax 
that have boon modified and convertetf into undulated 
latnellce. 

Tt is clear, moreover, that those various peculiarities are 
serviceable not only to the adult Bofiyridie, but also to their 
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embryos^ whioh^ like the ova of all the other Cmstaoea^ need^ 
for their development in the incuhatoiy oavitisiL perfectly 
aerated water, it ia only neo&msry to place a female of Bapy^ 
ru8y eeparated from her noat. in a glaas filled with aea-^water^ 
even very pure and renewed several times a day, in order to 
aee that the development of the ova, contained under the ven<* 
tral lamella}, is soon arrested. 

We have given above the description of the ovary. It will 
be Hufficiont to add that near the aperture of the ventral ovi- 
gerous sac wc find two coUeteric glands, the secretory ducts 
of whicli open not far from the apertures of the ovary near 
the small ventral eminences (PI. X. fi^. 7 & 2). These 
glands no doubt secrete the shell of the egg. There are 
analogous glands in Ilemioniscm. 

Notwithstanding careful search, I have been unable to 
meet with the male of eillicr of the two species of Entontactis 
that I have observed. I have vainly sought for it upon the 
body of the femaio and upon the crab parasitized. Tlie notion 
that these Entoniaci may bo hermaphrodites evidently presents 
no absurdity In fact wc are acquainted with her- 

maphrodite types in certain zoological groups which are 
com|)oaod principally of forms with separate sc^xes. Speaking 
very generally, parasitism, or even fixation (which is only a 
first degree of parasitism), pretty frequently induces tho deve- 
lopment of the two sexes in the same individual (Cirripedcs*, 
Aflcidia, Acephala). 

As long ago as 1866 Kowalcvskyf observed the testes 
and die mobile s^rmntozoids of a fine Paltoaaater parasitic 
on CaUtanmaa amterranm^ and since describecT by Kossmana 
under the name of Parthmiopm. He states, in the memoir, 
that he has met with hermaphroditism in several otlier species 
of Pdtogaaier and Saoeulina, 

Kossmann, in a memoir upon the lnhictoria, has also figured 
(in 1872) the spermatozoids of several species, but did not see 
th(^ mobile forin of those elements. Kossmann’s memoir was 
first published in a journal which is not much diffused Ver- 

* The hermaphrodilisin of the jmrasitio OirxipodeB of the group Buc- 
toria or Ehimcepbala was loiig iu doubt in cous^usnee of the numerout^ 
ctTom which have pnblisnod ou this question. It is not very long 
since Besae described as the male of l^^kogaaUr a Bopyride Isopoa 
crustaoean 1 Snob fancies would not deserve to be notic^ hero if they 
had not acquired a <}ortiiin importance^ oven in foreign countries, by tlm 
support they have mot with from oertfiin Paririaii It is not 

without aetonishnwmt that we find a man of the importance of Spence 
Bale still asking in 1876, ^ What do we know of the male of the Sue- 
toriaP’^ (Ann. 1 Mag. Nat. Hist., Juno 1878), 

t Hippenqtuilleit, me mUo, p. 149. 
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Imndl. der phys.-med. Gesellsch* in Wury^burg,’ Bd. iii* 
Heft 4, |). 296, pis. xvi.-xviii.). Without knowing of these 
previous investigations, 1 occupied myself witli the same ques- 
tion in 1 878 ; and I tlicn gave, in the ^ Comptes Bendus ’ of 
the Academy of Sciences, tlie description ot the testis and 
tmrfcctly mature spermatozoids in Bacculina carcini and in 
two si>ociefl of Pdiogaster, 

But in the present cases this hypothesis of hermaplirodi- 
tism loses much of its probability, if we consider that Fritz 
Muller has described the male of alj the species of Entonisem 
that he has met with. There is very little probability that, 
in tlie same genus, species so nearly allied snould present a 
physiological and morphological dissimilarity of sucii impor- 
tance ; and I prefer to assume that my unskilfulncss, or my 
limited opportunities, Jiave prevented me from meeting with 
the males of E. CuvoKnii ana E, Moniesii. I need not say that 
I have searched fruitlessly for a testicular gland, and that I 
have observed nothing resembling the spermatozoids of the 
Bonyridfie. 

l^c youngest females of Etito%xiacua Cavdtnii that I have 
been able to observe were in the same stage of development as 
tlic young Enfoniaoua Moniezitj figured Tl. X. figs, 8 &4. The 
general form was identical ; one saw the same rudiments of 
thoracic limbs, the commencement of the formation of the 
ventral ovigerous sac, and the two lateral ventral folds of the 
future dorsal pouch. But there were as yet no traces of the 
ovarian prolongations. 

As a difference of specific value between E, Cavolinii and 
E. Monie^zii at this period of evolution, I will indicate only 
the much greater development of the first pair of abdominal 
laminse in E. Monuzii. In Entoniscua OavoUnii the first 
four pairs of lamince have then nearly the same development ; 
and It is only afterwards that the first pair grows more than 
the others. 


IIL Embkyouenv. 

The anatomical details which we have just given pi*esent a 
great number of gaps, which will be excused. I hope, by all 
zoologists who have paid attention to the stuay of parasites. 
The scarcity of materials and the obscurity of the subject are 
two terrible obstacles, over which it is very difficult to 
triumidi. 

What wc have now to say as to the embryojo^ny of these 
animals is still more incomplete; and, unfortunatdy, long years 
will probably be necessa^ to arrive at satisfactoiw notions 
upon this subject. Notwitlistanding the innumerable quan- 
tity of ova which the female Enioniacus contains, it may be 
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said that we find oarselvos in a state of actaal poverty, 
dl these ova arc at the same d^ree of development, and it is 
impossible to make thorn continue their evolution outside of 
the maternal organism. 

I can say scarcely any thing about the embryo before its 
escape from the egg. Tne segmentation appears to bo holo« 
blastic ; the embryo is bent oackward, like that of all the 
Bopyridee. The nrst six pairs of thoracic feet appear at first 
all similar ; the seventh segment is destitute of appendages. 

The five pairs of alxlominal feet, which, in my opinion, 
corresiiond to the natatory feet of the Gypris form of the 
Cirripedes, or to the cini of the adult Lepas^ appear first, and 
all together. 

On each side of the embryo, at the stage represented by 
fig. 9, wc see a line of refringent bodies. 1 have seen similar 
lines in the embryos of several genera of Bopyridte. In En- 
toniscus we see later on at the same place (fig. 9) two lines of 
pigment-coils. The pigment of Enioniacm lias never offered 
me the characteristic odour of that of the Cryptonii^i^ an 
odour which is con'ectly indicated by Dr. P, Fraisse. 

The embryo at the moment of its escape from the egg 
(fig. 10) is about 0‘3 millini. in length. It presents two 
pairs of antenna) : tlie inner ones, whi^ arc short, arc termi- 
nated by two tufts of seto ; the outer ones, which are much 
longer, are formed of six joints, of which the tliird bears two 
Betas, much longer than the others. The front is nearly 
straight, as in the embryo of Entoniscus porccllanm. Besides 
the lateral eyes, which arc double ana correspond to the 
definitive eyes of tlie ordinary Isopods, it poHsessos a median 
eye, presenting exactly the structure of the nauplian eye of 
the Copepods &c. Wo fiud in it, in fact, two crystallines 
(figs. 11, 12)^ two optic nerves, and a strong black pigment- 
spot, the anvil-like form of which perfectly recalls that of the 
eye of the aauplius of tlie Cirripedes or of the free Cope- 
pods. 

Fritz Muller indicates in the middle of the front of the 
embiyo of E. porcetlan(» a transparent spot, which, no doubt, 
is only the rudiment of a similar nauplian eye. 

Dr. Fraisse has also observed something analogous in a 
specie of Of^ptoniacus ((7« monophikalmua^ Fr«). j'he male 
of this species possesses a single median eye instead of the 
lateral eyes of the other typos of the same genus 

* The Cypria-larva of sn undetermined Ciiripedo, taken at Wimereux 
In in the muslin net, also presented tba>o ^es^the mediitn 

m of the naupHua and the two ordinary lateral eyes of tho pupa^etage. 
A median pigmontH»poi also exists, hesides the lateral eyes^ in abninchio- 
pod oruetaceim, Hdopeditm Zaddach. 
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The presence of a nauplius^ye veiy difttinctly formed in 
the emwyo of JR. Gavoltmi app^s to me to Ije of Bonie im- 
portance as a trace of the iiauplius phase in the cmbiyogeny 
of the Isopods. Hitherto we bad no factual argument to 
appeal to in order to connect the iRopods with the original 
form common to all the Crustacea. The opinion of Fritz 
Muller, who regards the embryonic membrane of Ligia or 
Oniscus as representing the nauplian skin, seems to me desti- 
tute of foundation. In all the groups in which embryonic 
membranes exist, these membranes are superadded in certain 
forma as protective organs of the typical embryo without 
modifying its essential characters. They are in general ex- 
odermic folds performing the part of an amnios. This is what 
takes place, for example, in nisects, where these membranes 
may be formed in various fashions, and have no real morpho- 
logical significance from the point of view of comparative 
embryogeny. These membranes arc most frecjuently deter- 
mined by physiological reasons, and may disappear or be re- 
tained in veiy nearly allied types. 

The presence of the eye, so characteristic of the nauplius, 
seems to me, on the contrary, a mark ol' great value for the 
phylogeny of the Arthrostraca, 

Each of the feet of the first five thoracic pairs terminates in 
a prehensile hand (fig. 8), of which the penultimate joint is 
oval, and bears two denticles on the side which is turned to- 
wards the oj)po8ablc claw. 

The sixth pair of thoracic feet, so exceedingly characteristic 
for the distinction of the si>ecies of the genus iSntoniHcusy does 
not at all resemble the same |>art in the tytws hitherto de- 
scribed. It consists of five joints ; tliat which corresponds to 
the hand of the other pairs is more elongated (fig. 6, a), and 
terminates, on its inner margin, in a small curved fixed tooth ; 
its outer border is prefaced into a straight rod, as long as the 
joint which suiiports it, and furnished at its extremity with a 
tuft of rigid set®. 

Here, then, we find a remarkable confirmation of the law 
demonstrated by Darwin and Fritz Mttller : — When, in a group 
of animals, an organ presents an exceptional development, 
tliis organ is at the same time subject to great variability in 
the various sj^ies of the group. 

ft is probable that this sixth pair of feet aid the embryo to 
make its way into the interior of the crab in which it is to 
undergo its retrograde metamorphosis. The variations which 
it presents in the different si^ecies of Entoniacm are conse^ 
qucntly in relation to the peculiar conformation of the branchial 
cavity of the animal infested. 
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The fire pairs of abdominal feet are all construeted in the 
same fashion: the basal joint bears one or two setm; the 
terminal setigerous joint prea^ts a straight margin (%. 10, a) 
which bem*s two setm ; a third is inserted at the acute ex- 
tremity. 

The only internal organs visible in tlie embryo are the 
hepatic emea and the lieart, which latter is seen beating 
actively in the dorsal tmil of the llmt segment of the ab- 
domen. 

In the following Table I summariao the diameters of the 
embryo of E, Cavolinuj compared with tliosc of the species 
described by Fritz Mttller 


E. PORCaU^ANJB. 

IiGiigth at hatcliing 
0*2 niilliiiL 

Fiontal mnrgin nearly 
Btrtught 

Unpaired triinsnaront 
a^)ot on the frontm mar- 
gin. 

Inner margin of the 
hand of the firnt hve 
pairs of feet sniOidh. 

Sixth pair of feet 
short, throe- iointed; ler- 
minal joint ellipiicah 
without a hook. 

liBst segment of the 
thorax wanting (H* 

Fifth pair of abdominal 
feet sUll but little de- 
veloped, destitute of 
setsd. 

Basal joint of the ab- 
dominal feet furnished 
with a seta. 

Teminal joint of the 
abdombal met lanc/^t- 
skaped. 


E. CANcnoiirw. 

liCngth at Jiutching 
0'3 luilllui. 

Fronts^ inaigin arched. 
Nu such spot. 


Inner raatgin of tlu‘ 
hand fumishod with den- 
ticles. 

Sixth pdr of feet of 
five joinli, with a iisnd 
funnsheii with a hook. 

Last segment of tho- 
rax present. 

Fifth pair of abdomi- 
nal ft*et prow'nt, like the 
prt)co<ling one.'*. 

Llasal joint of the ab- 
dominal feot witii two 
seta}. 

Setigerous joint 
stnnghtly truncate. 


E. Cavounu. 

licngtli at hatelling 
0*?l mi Him. 

Frontal margin nearly 
straight. 

A median naupliau 
eye on the frontal mar- 
gm. 

Inner margin of th(' 
hand furnished with two 
teeth. 

Sixth pair of feot of 
live Joints, with a hand 
fuTuisliod with a book 
and a rod. 

I.iaat Heginent of tho- 
rax present. 

Infth pair of abdii- 
minal foet like the pre- 
ceding ones. 

Basal joint of the ab- 
dominal loot with one 
s©ta(f). 

Setigerous joint 
straightly truncate. 


The larvffi of Entoniam cm live for several days in sea- 
water. 1 have kept some alive that I had earned from the 
Fouli^ea to Fans, aud from Paris to Idllo. In ten days 
the^ oied widiout showing anv modification. These embiyos 
swim in the position described by Frite Mtlllor — tliat is to 
aay, mth tlie body recurved toward the ventral surface, and 
the sixth pair of thoracic feet projecting at the sides.^ 

1 incline to think, however, that with these animals, as 
with the other Bupyridm, copulation takes place before the 
oommenoemmit of iiarasitic life. In most Isopuds the male is 
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smaller than the female ; and sometimes the difl^enoe of size 
in the two sexes is very great. Several species of Itiotem 
are remarkable in this respect. It has frequently hap])ened 
to me to capture these animals in the muslin nut ; and almost 
always one meets with them in couples ; the male, one third 
or one fourth the size of the female, is placed between the feet 
of the latter on tlie abdominal surface, absolutely in the same 
p<»itiou as the male of tlie Bopyridae. This is the also 
with various Cymothoadse ; and in some species of this group 
it is necessary, as in the Bopyridas, that copulation should 
precede parasitism. This occurs notably in a curious Javan 
species described by Ilorklots*. 

In the course of this memoir I have several times alluded 
to a second now species of Entoniseus, which I have also met 
with at the Pouli^en, and which I have named E. Moniezit, 
dedicating it to B. Monicz, preparator of zoology at the 
Faculty of Sciences of Lille, wno accompanied me in my 
journeys on the shores of the Loire- Infdriourc. 

This species appears to be veiv rare, since I have seen 
only two individuals of it — an adult female and another at a 
less developed stage (figs. 3i 4), boUi found in the same 
example of Portunus puber. This crab had been collected at 
the island of Leven, opposite to the point of Pcu-CIikteau and 
the open coast of Pouliguen. In order to find it again 1 have 
in vain examined several hundreds of the Portunus fished on 
the coast. 


1 have already indicated above some differences between 
this species and that of Cavolini in the stage represented 
(figs. 3, 4). 

The adult individual unfortunately contained only slightly 
developed embryos; and I was unable to compare these 
ombiyos with those of the sp^ies from the Orapsus. The diffe- 
rentia characters were furnished to me by the colour of the 
ovaiy and of the ovigerous sacs — ^peculiarities of which Fritz 
Miiller ought to have made use to distinguish the various J&t- 
tonisd parasitic on Porcellanfe. In E. Moniezii the ovigerous 
sac is of a nankceu-yellow, instead of presenting the greyish- 
yellow colour of E. CavoUnii at the same gr.'ide of evolution 
of the eggs. The ovarian gland is yellow with a rosy tint 
it is straw-yellow in the parasite of the Orapsus. 


• J. A. Herktots, "Deux nouveaus genR« de CruMtacds \irantoti para- 
wUw dvH pdasons: lethuuimos," Archives Nderlaudowes, 

tome V, IfvO, p. 120 (Jeihi/iuenos Jeuittyhimu), 
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Li$t 0 / Pn^Ueations in which the Gmu$ Entoniacus is tnentumsd, 

1. Oavoltkx, 1\ Memoria miUa g^nomione dei pe«ci o del mnchi. 

Napoli, 1787. Translated into German by ZimmenMOon in 1792. 

2. Feuishk, P. pie GattungCiyptoniscuo,^^ Arbeiten aiisdem zoologiscli- 

xootomiseban lufttitut in Wurzburg, Bd« iv. Heft 8, 1878. Al^o 
eeparately printed. 

8. Giahu, a. ** Hur lee Isopodes parasites du genre Comptee 

Rendus do TAcad. des 8ci,, August iS, 1878. [* Annals/ 8or. 6, 
\oK ii. p. 840.] 

4. Ltlujsbobg. ^ ^nres Ltriepe et Psttc^axter (Katbke),*' in No^n 
Acta lieu. Hoc, Hci. UpeaL i«*r. 8^ vol. iii. et euppl. 1802. Ahnoet 
completely reproduced in Ann. Bci. Nat, 1804, ii. p. 28i), pi. xl. 

6. MDnuut, IB bitz. “ iWceiwcw|wrc«4/«w<r, <aneneueSchmar<dr,eraSsel,’’ 

Arch, fur Naturg. xxviii. p 10, Taf, ii. 1802, [‘Annals,* ser. J?, 
vol. x,p.87J 

0. InKMT. Pur Darwin. Leipzig, 1804. [Translated into Eiiglisb by 
W. S. Dallas, 1809.] 

7. InKM. ** Bruchstucko zur Natnjgeschichte dor Bopyiiden,’* Jenaisclie 

Zoitschr. fiir Naturw. Bd, vi. p. 58, Taf. iii. ik iv., 1871. 

8. Stkknstbup, J. ** Bem«f‘rk»unger om Slicgtt^me VachyhdeUa^ Dies., < g 

VsUognxter^ Uathke,” Oversigt over det rCongl. Danske Widenskab. 
Bel^. Forhandl. 18/5,8, nos. 8, 4, np. 1 1/^148 & 166-168. Trans' 
lated into German by Creplin, Arch, fur Naturg. xxi. pp. 15-80 U 
02 , 68 . 

EXPLANATION OF PLATE X. 

Fiff, 1. MntmispHS CavoUmi, adult, natural hizo. V, central surface. 
D, dorsal surface ; /, head rocur\ed towards the belly ^ 0 , poster 
rior extremity, alM) recur'^ed towards tlm belly; a y, ovig(^ 
roue sac, through which the dorsal protuberances are disnn- 
guished ; XX, anterior lateral protuberances ; r r, posterior lateral 
protuberances; K, ventral ovigorous sac. 

Pig, 2. Tne same, freed from the a vigorous pouches to show the form of 
the body. The letters have the same simdfication as in %. 1 . 
c, hcar^ p, r, prominences (traces of thoracic limbs P). 

Pig, 8. Young MUmtsetts MimiesH^ much enlar]^, seen from the side. 
0 , mouth; /, buccal ovigerous plates ; a, hepatic emeum; 1,P, 
the first two fringed abdominal lamellm : 2, 8, 4, 6, last paiis 
of fringed lamellss ; r, rudiments of thoracic limbs. 

Pip, 4. Embryo In the same sta^, seen iVom the back. 

Pig, 6, Head (csphalogaster) ana mouth of PI, with its suckings 

disks. 

Pig^ 6. Terminal joint of sixth pair of thoiacio feet of the emlnm : 
«, of E, Cavolittti ; cawromm ; c, of E, poresUatue, Tho 

lost two frvim Frit! Mhller. 

Pig, 7 , Section of E. CavoUnii towards the anterior third, rd, dorsal 
vessel; XX, hepatic emoaj ooUeteric glands opening at the 
entrance of the ventral ovigerous sac. 

Pig, 8. Terminal imnt of the first five pairs of thoracic feet of the em- 
bryo of E, CavaUniL 

Pig, 0. Emoryo ^ CaeoHnii still in tho egg. A, seventh thoracic 
segment still destitate of appendages ; pi, line of pigment-cells. 

Pig, 10* Embiwa newly hatched, c, heart ; a, tenainal joint of an abdtw 
minalfoot 

Pig, 11, Head of the embryo, showing tho aotenneo and the eyes. N, 
pauplian ejyo ; 0 , o, o', tho ordinary oyi^. 

Pig, 12. The naujdtiui eye much magmfi«»fi. /, crystalline (double lens), 
«, optic nerve; p%, pigmentijmt. 
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XVIIT.— On some Moot Points in Omitholomml N<mencla-‘ 
By Alfukd Newton, M.A., F.Il.S., &c. 

Oeitkism by coniprtont critics is the last thiug of which au 
author ought to cora))lairi ; and I am far from objecting to the 
spirit of the animndvorsions which Mr. Bclater and Mr. 8ee- 
faohm, in ‘ The Ibis * for the present montli, have made on 
certain birds’ names urihI by mo in the revised edition of 
Yarroll’s ^ British Birds.’ Indeed I have to thank 1>oth those 
gentlemen for the friendly, not to say flattering, terms in which 
they are pleased to speak of my labours. It becomes me, 
however, to attempt to prove that I have not gone so far 
astray as they would lend thoir i-eadors to suppose ; and this. 
T trust, I may succeed in doing to the Satisfaction of impartial 
judges. 

Mr. SeJatcr begins his remarks Ibis,’ 1879, p. 346) by 
regretting that I have not explained my reasons for adopting 
certain names in place of those usually cuiTent. To this my 
reply is, that, wlicre space allowed mo, I liave done so, but 
that, in general, tlie amount of more im]>ortaut matter which 
I have had to insert has utterly precluded mis from entering 
at any length on a subject like nomenclature, which interests 
but few persons — ^thosc few being experts, who commonly 
prefer investigating the subject for themselves. 

My friend next touches the question of the type of the 
genus But here ho has nothing new to ofler, and con- 

tents himself with the opinions that had before been expressed 
thereon by Mr. Salvin and Mr. Bharpe. Of those opinions I 
need not say more now* ; for some years since I treated them 
in considerable detail Ibis,’ 1876, pp. 94-105). To the 
remarks T then made Mr. Bclater docs not refer. If he has 
forgotten them I freely forgive him the omission : if he has 
not forgotten them, I well understand that it may oe easier to 
avoid than to answer the arguments tlicrein adduced*. 

We then come to the specific name of tlie Bhort-^red Owl, 
for which 1 have used that published by Pallas in 1771t» 


• For those who may not have the third serioa of ‘ Tho Ibk* at hand, 
it may bo convenient to atate hero that the two principal poaiiiona I 
nittintftlned were : - 

^ (1) That flie type, according' to the modem notion, of the Linneoau 
genua iStritf ia clearly and indisputably 8* sfriduiu* 

** {2) That in subdividing a genus llriason's right to affix original 
name to tho portion of it be chose Is not aiTectedby bis oxoeplioual pad* 
tion as regaw sp^lfic names, and that the type of his restricted genua 
Stritt is also 8. stri^ula,** 

t Mr. Bclater says that herein other authors have blindly followed'' 
me. Who they may Ijo I do not stop to inquire; but murely it is an 
asHuinption to infer that thoir eyes and opporiunitios of using them are 
not til) good a hib own 
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Mr, Sclater expressly guards himself against affirming tliat 
the Stryor acdmtrina of Pallas was not a Short-aared Owl j 
but ho notices that its head is described as inawritum^^^ and 
that no dimensions whatever are given.'^ Tlio latter state- 
ment is not quite csonect for Pallas begins liis dt*«cription 
with the words Magnitudo ciroiter St. Vlohe;” and as to 
the fact of lus liaving overlooked the tufts with which the 
head of this species is furnishedj he is neither the first nor the 
last ornithologist who has done the like — as witness BufFon 
(Hist nat. Ois. i. p. 1172, ph xxvii.), and, with regard to the 
female, our own Bewick. Indeed, as evojry one must know 
who has handled fresh examples, its tufts are not generally 
seen till they are sought. Moreover Mr. Sclater asserts 
that it does not ap|)car that the 8trix accipitrina was really 
over obtained, but only ^ observe^.’ ’’ How then, 1 would 
ask^ eame Pallas to mention such a minute character as that 
of its remiges extima sola serrata,’* unless he had pretty 
closely examined a specimen ? But really to do away with 
any reasonable doubt as to what his bird was, we have his 
contemporary 8* G. Gmclin, in 1774, giving (Keise u, s. w, 
ii. p. 165, pi. ix.) an effective and unmistakable figure of 
the species under tliat very name, and, si>euking of various 
Owls ho had met witli at Astraknn^ particularizing wiederum 
cine besondere Art, die nach emom Privat-Schreibeii des 
Herrcn Professors Pallae an niich iu dem orsten Theil seiner 
Heise-Besclireibung unter dem Nahtnen 8trix aco^trinu 
beschrieben seyn soli, dass ich von derselben auf dcr 9ten 
Platte nur cine dcutliclie Abbildung mittheile,” The evi- 
dence thus afforded is irresistible, even if Pallas's description 
of the species, saving the omission of the tufts, wore not quite 
as dia^ostic as many descriptions 1 have elsewhere xem of 
other Owls^, 

The next point on which Mr. Sclater differs from me relates 
to the generic name of the Tawny Owl ; but on this, from what 
1 have above said as to the type of the genus fitrijo. I need 
not dwell, and so I pass to the question of the spccine name 
of the Eagh^^Owl. The erroneous statement tfiat Thomas 
Forster **gave no such namo^’ as Puho tgfiavus to this 
species, and the ingenious hypothesis of that author’s having 
published it as a synonym which he did not adopt himself,” 
might have been sjpared had my critic but looked furtlicr into 
the subiect. In the second catalogue, wherein Forster says 
(p. 40) he has founded a nomenclature,” will be found (p. 46), 

* Mr. Solatar also sirs iu assarting that PaUsa ** subsequently always 
called the Bbort-eared Owl 8tHx rngotka.** In bis ^Zoompbia’ bsin- 

dudos the spocias twice-^ure imdar the former name, Wt the second 
timo (1. p HS2) under that of S, uMo ! 
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in all the dignity of capitals, ^^Bvbo ignavya,” as the author’s 
deliberately adopted name for tlie Eaglo-Owl, which no sugges- 
tion of its oeii^ in the fii'st case a synonym can explain away ! 
Perhaps Mr. &latcr may say that 1 ought to have added a 
reference to this fact ; but it certainly never entered my head 
that the omission would mislead so well-read an ornithologist, 
and, accordingly, I thought it enough solely to quote the lirst 
use of the name, as is my custom 

Lastly, as regards Mr. Hclater, I come to tliccase of Athene 
versus (Jarine» He rightly assigns the reason why 1 adopted 
the latter. Afhma had a prior use in entomology, and no one 
can doubt that Athena ana Athene are one and the same word, 
the difference of the final letter being merely dialectic. Now this 
is not so wdth Pica and Piens^ which he cites as a parallid 
case. Those are perfectly distinct words, to wliich a perfectly 
distinct meaning has been attached from the days of Pliny to 
our own. I am sure Mr. Sclater is too good a scholar not to 
admit tliis fact on reconsideration ; and that ho objects to 
homonvmsis evident by his substitution^ in this very number 
of ^ The Ibis ’ (p. 388), of Calochfctes for Eiichrpt^s. because, 
thougli more than twenty years ago he conferred the latter on a 
Tanager, it had, more than twenty years before that, been ap- 
pUed to a Beetle. 

The objections raised by Mr* Seebohm refer to another 
group of birds, the Warblers ; and he has my fullest sym|)athy 
m his difficult task of tiying to define it and of determining 
the names, generic and specific, which its different members 
should boar. Had 1 leisure to do so, there are several points 
in his article (^Ibis,’ 1879, pp. 808-317), of far greater im- 
portance tlian nomenelatural quibbles, on which I would 
.comment ; for 1 confess that in some places I fail to catch his 
precise meaning ; but here 1 shall limit myself to two, in 
which he has arrived at results differing from tliose I have 
reached. 

The first of these concerns the specific name to be applied 
to the Greater Whitethroat. To the best of my bchef, no other 
writer for the past sixty years and more has ^cstioned the 
fact, that the bird repre^nted by D’Aubenton (Pl, Enl. 681. 
tig. 1) was of this speciost* Temminok, not oucc but twice, 

* Mr. Sclater tliiuks that ** the excellent name of Bubo be- 

stowed by Fleming in 1828, slionld be adopted for this snecicH. 1 have 
according^ to remind him that Boie, sit years earlier, ciuled it B. 
tnmsis (* 1822, p. (>40), which looks as if Fleming's ** name must 

therefore be rejected.'^ 

t There is an apnarent but not rosl exception in Vioillot ; for Lis 
frufioeti is admit t^ly the Greater Whitethioat in autumnal plumage (of. 
Degland, Orn. Eur. i. p. 5116), 



in Ornitfiolojfieal Nbmmdatu/re. 161 

»nd that in both editions of his 'Manuel’ (1815. pp. 113, 
125 ; 1880, i. i^. 208, 226), spoke most jKMiitive^ on this 
point. Knhl, Jionaparte, Gray, Gerbc, ana others have cited 
the figure without hesitation, some of them more than once. 
Years ago 1 showed the plate to several of my ornithological 
friends, who were well acquainted with birds and also with 
the representations of them by draughtsmen of the period. 
No one of them but, after due examination, declared himself 
satisfied that the subject of the figure was a Greater White- 
throat token in autumn. Indeed it cannot have been any- 
thing else ; the rufous vertex, nape, and mantle, the rufous 
edging of the wing-feathers, coverts as well as quills, the 
white outer web of the external remiges are characters which 
admit of no mistake. And yet Mr. Iwebohm not onlv asserts 
that it is impossible to accept this figure as a clear definition 
of a Whitethroat,” and " equally impossible to determine what 
bird stood as model for’’ it, but he sug^ts the serious 
charge that D’Aubenton “ ‘ cvolve<l ’ the %ure ‘ out of the 
depths of his moral consciousness,’ and coloured it to agree 
with Bttfibn’s description.” This accusation seems to me 
groundless ; and, for the credit of omitholo^, I wish it were 
withdrawn. For more than a century D’ Aubenton’s draughts- 
man Martinet has enjoyed unblemished fame as a fauhful 
portrayer who, if wanting in the artistic execution we have 
occasionally seen since, yet had skill to seize and reproduce 
the roost characteristic features of any bird he figured, as he 
most certainly did those of the Greater Whitemioot in the 
plate which Mr. Seebohm, without adducing the slightest 
evidence, accuses him of drawing from imannation. 

It remains to be said that the name MotatMa rufk be- 
stowed by Boddaert applies solely to the subject of this figure, 
and not to any Fauvette or Oriaette described by Brisson or 
Bnfibn. Mr. Seebohm’s argument that Boddaert’s name 
should be rejected on other m-ounds involves, I think, some 
confusion of ideas, upon which 1 need not dwml. Its admis- 
sion would be incongruous with the rule of priority. 

This same confusion of ideas seems to me to underlie some 
of Mr. Seebohm’s remarks on (ko second point at issue, my 
having restored its Linnsan name to the Garden-Warbler ; for 
the mistakes of subsequent authors form no valid objection to 
reteini^ it in its original sense. The state of the case is 
this. The S^UmUa aoMearia of the ' Systema Naturm ’ rests 
aotuidly on the bird described by that name in the ' Fauna 
Sueciua:’ synonyms have nothing to do with it; and here, as 
elsewhere in like cases, their consideration must be excluded. 
Turning to the work last mentioned (ed. 1761) we find the 
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brief (liagnoais quite compatible with tliat of the Garden-War- 
bler, and tlie description, which is mtich fuller than that given 
in the ^ Systema,’ incompatible in one character only — lima 
albida sripraoculos/’ while in other respects it fits the Garden- 
Warbler alone of all Swedish birds with which Liunmus was 
likely to have mot. Mr. Seebohm considers that the phrase 

superciliis albis ” ermdemns the description ; but 1 assure 
him lie is in error, for supercilium docs not necessarily mean 
an eyebrow, or still less a superciliary strij)e and the word 
is doubtless here used for the eyelids, which in the Garden- 
Warbler are clothed witli white feathers. Again, the words 

Pales fulvi ” foim no part of the original description, while 
his suggestion that Linuseus’s bird was an Arrocephalns is 
utterly at variance with the statements Reef rices rein igi bus 
eoncolores,^’ and Habitat in sylvis/' as well as with the 
closing remark of the description, Avis valdc aflinis Syltw 
[?*. e. the Greater WhhetliruatJ, inodo non sexu tantum dis- 
tincta.’* Nilsson, unquestionably tlie best authority on the 
birds of Sweden, has never faltered in deeming th(5 M, salu 
caria to be the Garden-Warbler*; and I cannot at all 
agree with my critic tliat, under all those circumstances, 
Linnfieus failed to define the species clearly,” or that his 
description of it is invalidated by the single inaccuracy above 
noticed. As well might we declare that his Falco haliaeius 
is not the Osprey because he said of it, Pea sinister semi- 
palmatus ” f ' 

I have thus tried, as briefly as I could, to answer the objec- 
tions urged by my good friends, and, 1 trust, with some success, 
though 1 have not the vanity to suppse that I shall affect their 
opinions, for all must allow that a diHCUssion on nomenclature 
is generally profitless, I cannot even say that 1 desire to make 
converts oi tlienu since the names used by zoologists are almost 
a matter of iudittercncc to me. 1 am simply striving to caity 

s Herein Gloger (Handb. p. 243) and, it would seem, Liohienstcin 
concur, 

t I ttoid before that I had no wish to eriticise such parts of Mr. Soo- 
bobui’s paper as do not refer to myself ; but I must remark that bis 
comments on the harm of Boddaert seem to be beside the Question. 
In almost every department of asoology we bnve long had local names 
brought into scientifle nomenclature, witiioss Zetnur tnongozj 
tsehnp'a^ CiAuher hoif/Cj Itana pipa^ and ISalmo huchOf among a multitude 
of others. The practice is not grarofiil ; but Motmtla bortn is hardly 
worse than any of the above, and quit<i good as Emtretda 
Hypmpstst ourovangf or Penskpe whiob are in common use. 1 

canuot help thinking that those writers who may hereafter fiirego the 
cxpi'oasions Sylvia cti^ea and A hortansM will not do so in favour of 
S coitimmm and S, sinipteTf in spite of my friendV njcomiuendation. 
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out stricUv and honostlf, m far as in me lies, the Bales set 
forth by lue British Association, and tins without regard to 
consequences. 1 only repct that tlie atterhpt involves so much 
toil and waste of time ; but I will not prolong these tedious 
remarks on so triding a subject ; 1 will only say, 1 have no 
wish to be thought an infallible interpreter of those rules, and 
that I am no believer In nomenclatural finality ; for I bear in 
mind that the truthful lines ore here applicable : — 

“ Critics I saw that othew* namtw efihco, 

And tlx their own, with labour, in the place. 

Their own, like otheiv’, stum their plac*) resigned, 

Or dimippearod, and left tho first bunind." 

Magdalene Cu1le|^ Cambridge, 


XIX. — Description of two new Sjtccics o/” Plwtojiylis, a Hub- 
ffcnus of the llelicida. By Lieut. -Colonel 11. If. CJODWIN- 
Austen, F.Z.S. &c. 

Among some snccimciw ot riectopifUs pinacis, Benson, of large 
size from Darjuing, given me by Ford. Stoliezka, are several 
smaller shells which no doubt arc referable to P, macromphalu»f 
W. Blf., var. minor, alluded to in the ‘ Jonmal of the Asiatic 
Society of Bengal,’ 1870, p. 18. Hr. Blanfurd shows that it 
is quite distinct from ^inacis, and, perhaps not having mature 
specimens of this Daniling shell, considered it the same as the 
Khasi shell, to which it has a very great resemblance. I 
have now before me a very large number of this small form, 
also from Darjiling, given mo to look through by Mr, G. 
Nevill : and^on a closer examiuation the difierenccs are well 
marked. 

In a drawing made under the su^lntendenoe of Stoliezka 
the animal of uis small form of Pmtopylvt is represented aa 
of a pink colour. 

In form the shell resembles maerompJutlua ; but it may 
be ^tinguished by possessing a hairy epidermis, which, 
on microscopical examination, difibrs from pinaaie in being 
laterally bai^ with brown, whereas tmmmphahw, in a large 
series, is uniformly colourco — also by the mmo distinct charac- 
ter of a ridge on the parietal side of the aperture, not present 
in the Khasi shell at its most advanced stage of growth. In 
most respects it is really a closer ally of pinacis from the 
same locally. 

The second speeies is also supposed to have come from the 
same part of the Himalayas. 
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llcv. A. M* Nortnan on the Occurrence of 

Helix {Phctopylis) minor^ n. sp. 

LocaUt^. Daijiling hills. 

Shell Binistral, opculy umbilicatod, discoidal^ hirsute. Sculp* 
tiirc coaTse, with irregular tiaiisvcrse ribbing, near the apex 
fine and regular ribbing ; colour pale uuiber, with regularly 
disposed broatlish transverse bars of sienna-brown ; spire flat, 
only the first three whorls slightly rising above the others ; 
suture shallow. Whorls five, subangular on the periphery 
of the last^ which has four distinct rows of short hairs, entire 
at the ] joint. Aperture oblique, slightly descending; peri- 
stome lunate, slightly flattened on the upper outer margin, 
but very little reflected, the inner margins connected with a 
distinct ridge on the parietal side. 

The {uirietal vertical lamina is simple, witli no distinct hori- 
zontal plica below it, as in macromphalm ; the palatal pliccc 
arc six in front, four behind, the basal one in fi'ont tJiin and 
longer than tlic others. 

Plectopylia Hanleyi^ n. sp. 

Sikkim ? No history : only one specimen, in the collection of 
Mr. SylvanuB Hanley. 

Shell sinistral, deprcssodly conoid, openly umbilicated, pro- 
bably hirsute when young. Sculpture coarse, irregular, trans- 
verse ridges. Colour uniform ochraccous. Spire conoidal ; apex 
blunt, smooth. Suture well marked. Whorls six, oloao- 
wound, convex. Apertui’c semicirculai-, diagonal ; peristome 
somewhat thickened, white, with a thin callus on the parietal 
margin, not to the extent of a ridee. 

Size — major diam. 6*5, minor diam. 5'0, alt. 30 millims. 

Parietal vertical lamina simple ; palatal plicm in two rows, 
four long in front, four short behind, and one basal long. 

This shell is very distinct ; it has somewhat the form of P. 
phetoBtomay but is not so anjgular on the periphery, while the 
internal plication is quite di&rent, besides being so veiy much 
smaller in size. 


XX . — On the Ocounence of Neomonia (Solenopus) m the 
liritiah Seas, By the Kev. A. M. Norm AN. 

Tiin translation of Keren and Danielssen’s paper on Solmo^ 
jfUHy in the ^ Annals ^ for Majr. relates to a very remarkable 
new order of Mollusca. It will be of interest to your readers 
to Icam that the t^ie species has long been known to me as 
an inhabitant of the British Seas ; and though at this moment 
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Neomenift (SoloiojKts) t‘it tie ffn'tM Seaa. 

1 cannot recall to mind wi^ certmntj other localities, I have 
undoubtedly met irith it in the Shetlaiidaeas. Li^ year I also 
dred^ it m tlio neighbourhood of jBergen, NorW(t^. 'nrhenoe 
also Keren’s and Danielssen’s spedmens came. The genus 
and sMcies must in justice bear the name bestowed upon 
it by Tullberg, who published an aoenraie description, illus- 
trated bj two plates of figures of the animal and its anatomy, 
in 1875, at a time when M. Bars had onlj given the MS. 
name. The synonymy of tlie British species will be : — 


Subclass OPlSTnOBBANCHUTA,Milne-Edward8, 1848. 
Order T’juosssjroauzis, Eoren and Banielssen. 

Genus Neomenia, Tullberg, 1876. 

(mSalMcpm (San, MS.), Koran and Uanieliaen, 1878.) 


1. Neomenia cortwata, Tullberg. 

I8U8, SotenojMu »in'du/tw,M. San, Forband. iVidenakabs-Setsk. Ouiat. 
p. 267 (namo only, no description). 

1875. JSftommia carmata, T. ToUbaq;, " Neonume, a new Qonua of In- 
vortobtate Animals,’' ffihang til Sretuka Vet-Akad. Handl. Band iii, 
no. IS, pU. i. & ii. 

1877. SbfemmM mtsMiM, Koren k Danidaten, AndiiT for Matbematik 
Off Natumdeiukab. ObristiaQia, p. 8, and tisnslated Ann. & Vaa. 
Nat. Hist. ser. 5, vol. iii. p. 8S4. 

Habitat. Norway (8ar$, Norman, disc .) ; Sweden (Lovin) ; 

Shetland (Norman). 


2. Neomenia Hal^eSi, Kor. & Dan. 

1877. Sokmam XktfyMU, Kca. & Dan. I e. p. lOL' and in Ann. k Mag. 
Nat. Ifist. i. e. p. M7. 

P1858. VermiotUm erasitu, DatysU, Fowen of tbs Onator, toL ii. 
p.88i#x.fig.ll. 


HuAitat. Norway (flSws, Koren ) : North Atlantic, lat 
64« S' N., long. 6^ 6' E. (?), 167 fathoms (iTorsn) ; SootUd ? 


it will be seen &om Koren and Danielssm’s paper that they 
reg^ tide ourious animal as a mollusk, though so mudi 
dilmring from previously known moUnsks that it could not 
he indudfld in any of the established orders, it may be in- 
teresting if I ado hero for oomparison Tullbeig’s concluding 
remarks, after he has previously gone carefully into the 
anatomy ; he says 

As regards the systematic position of this curious animal, 
some few remarks themselves : but it seems safer to defer 
all detailed discussion on this suDjeot until more complete 
Ann. tb Mag, N. Biet. Ser. 6. Vol iv. 12 
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investigation shall have bcsen made. As elsewhere, embryo- 
logy will give the best clue to its affinities. At present the 
type of Mmlusca and that of Vermes seem both to claim Neo^ 
Msnta aa a distant relation, the latter perhaps with more 
right than the former. Neomenia^ however, presents cotisi- 
dfiiable deviations from both, in the absence oi a radula, in 
the structure of the alimontaiy canal and of the nervous sys- 
tem^ as also in other respects, as the form of the body and the 
spines of the skin.** 


PEOCEEDINGS OF LEARNED SOOIETIEB. 

OKOLOOICAL SOCIETY. 

March 12, 1879. — ^Henry Clifton Borby, Ewp, F.R.H., 
President, in the Chair. 

The following oommanicatioiis wore road ; — 

1 . On ConodontB from the diass}" and Cinoinnaii groups of the 
Caiabro-Hilurkn, cud from the Hamilton and Oonosoo-Bholo divi- 
hions of the Devonian, in Canada and the United States.*^ l)y 
0. Jennings Hindo, Esq., F.G B. 

After a sketch of the bibliography of the subject, the author 
described the occurrence of Cottodonis. 1 n the Chasy beds they jw'o as- 
sociated with numerous Lt^nnHUa^^ some Trilobites, and OastorojKHk ; 
in the Cincinnati ^oup with various fossils ; and in the Dcvouian 
strata princijxilly with fish-remainB ; but there is no clue to their 
nature ilrom those assooiated fossils. They possess the same micro- 
soopic lamellar structure as the Russian Conodonts described by 
Pander. The various affinities exhibited by the fossil Conodonts 
were discussed ; and the author is of opinion that though they most 
resemble the teeth of Myxmoid fishes, their true aoelogicol relarion- 
ship is very uncertain. The paper concluded with a olassifioatbn of 
the Conodonts irom the above deposits. 

2. On Annelid Jaws from the Cambro-fifiluriimi BUnriaa, and 
Devonian Formations in Canada, and from the Lower Carbouiffirons 
in Scotland.^ By G. Jennings Hinde, Esq., F.G.S. 

After roferring to tho very few recorded instances of the discoveiy 
of any portions of tho oi^pmism of errant Annelids as distinct from 
their trails and impressions in 1^ rocks, the author noticed Gie 
characters of the strata, principally shullow-wator deposits, in which 
the Annelid jaws described by Um are imbedded. A description 
was given of the principal varieties of form and of the structure of 
tlio jaws. They were dassifled firom their rosemblanoes to ex;istifig 
forms under seven gcacTa, five of which are included in the famalj 
Eunicea, ono in the family Lycoridea, and one among the Glyceroa* 
Tho author enumoratod fifty-ftro different forms, the groat^ pro«^ 
portion of which are from tho Cincinuati group. 
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Apiil 80, 1870. — Henry dilton Sorby, Eeq., 
l^reeidont, in the Ohidi*. 

llio following oommtmSoatioiii wore read : — 

1. *‘^V 0 ctimwrm vaidmM, a Kew Woaldon Hbosaur/’ By J. 

W. Hulke, Kaq., F.a.S. 

Tho author doacribod Romo foeail romaina, obtained by him in 
Brixton Bay» I«lo of Wight, in 1871^ cousiating of an ilium, moral 
in^aacral, and one poat^sacral vortobm. He establiahod tho Bino^ 
saurian nature of the animal roproBoutod by them, and offered proof 
of its distinctnoes from already^known forms. Ho proposes for ii 
the name VtTt^Jkxurus vahlemk^ a name doseriptive of the locality 
and formation In which the remains were found by him. The 
characters presented by Urn genus VectUa'wrutt were stated to bo as 
follows: — Ilium with a long comproaso<l eutaootabfBar process, 
having iU greatest traiisvorso extont in a vortical piano, and 

roughened by a strong ridge produced from tho sacrul crest. 
Vertebra) in anterior do^al region having opisthocoelous centres, 
tlioir lateral surfaces longitudinally concave, transversely gently 
convex, moisting below in a blunt kool. 

2. *♦ On tho Oochirenoc of tlm Genus IHilt^rocnris in the Lower 
Carboniforoftts, or Ualciferous Sandstone, Series of Scotlaiid ; and on 
that of a second Bpeoios of Anthraimlmnoii in these Bods.*’ By B. 
Etheridge, Esq., Jun., F.6.8. 

llie auihmr, in the ffrst place, referred to tho oxtonsion of tho 
range in time of the genus Diihifrocarti, by the discovory of nnme- 
rm» liugmentary remains of B. UttmUneus, Hcoulor, in the Calcifc- 
rous Bandstono or Lower Carbonifoiens Heries of the south oi 
BeoUaud, about tho horiron of the Wardie BhaloA near Edinburgh, 
and in the Oomont-stono group of Eoxburghdiire. 

A further and more oomplcte description of ArUhrajpalaitim^ 
Woodu^ardi^ Eth., jun., was thou given, in which tho characters of 
some of the appendages wore more particularly alluded to, such as 
tho eyes, inner and outor anieimm, and ilrst iMur of eiliato appen- 
dages, thus pladng tho stability of the spoolos beyond a doubt* 

Tho paper con^uded with tho doaoription of a second i^ieoies of 
Anfim^Umnen^ from the Low^ Carboniferous rocks of Boxburgh- 
shirs, mr which tho author jiroposod the name of A* 
alter tho disoowscar of the specimen. Tins retuarkablo speoios, of 
which the earapaos is at> proseui the only poriion known, differs 
essentially in the choraclk^rs of this part of the body from ali the 
other dssoribed s|^es of tho genus. 


HlSOBi;i<AMEOUa 

of a nm Junmit M&mmat, By Prof. O. 0* Ujuuie* 

Ihrmwo a tcoont visit io the Becky ICountaini the writer spent 
some timo in examining the deposits known as the AtlsatosauniiK 
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mid waa rowardad by the discovery of several interestiiig fos^ 
nils, atnong thorn the lover jav of a mxM. manmial. This r^eci- 
men indicates a diminntive matsopial, quite distinct from the one 
previously described by the writer from same horizon (DryotetUf 

which has hitherto been the only mammal known from 
the Jurassic of this oountiy. 

Tho nresent spooimont which is from the left ndo, has the huger 
part of the ramus preserved, with a number of perfect teeth in 
position. Most of the symphysiul portion is lost, and the posterior 
part is missing or only faintly indicaiod. The ^aw was romarkablv 
long and slender, llic horizontal portion is or nearly ecpial depth 
throughout, and the lowor margin nearly straight. The form of 
tho ooronoid process, condyle, and angle of the jaw cannot be deter- 
mined from this specimen. 

Tlie romoikablo feature in this jaw is tho sorios of premolar and 
molar teeth. These were very numerous, apparently as many as 
twelve in all, and possibly more. The premolars had their crowns 
more or less tsompressed and recurved ; and some of them were sup- 
ported by two fangs, lliose had a small posterior tubercle at the 
base of the crown, but none in jftronU Tho molar teeth were all 
single-fanged, with derated conical crowns ; those preserved have 
a distinct cingulnm. The molars increase in size from the first to 
tho fifth. ikU the teeth preserved have the crowns raised consider- 
ably above tho upper margin of the jaw, and thus appoair to be 
loosely inserted. A large pointed tooth lying near tho jaw appears 
to bo a canine. 

Tho principal dimomdons of ^lis specimen ore as follows 

millim. 


Length of portion of jaw preserved 11 *5 

Extent of five molar teeth 4^0 

Extent of entire molar smies 6*0 

Height of fifth true molar above jaw 2*0 

Depth of jaw below fifth molar 1*75 

Depth of jaw below last promolar 1*6 

Depth of jaw below first premolar 1^ 


In comparing this interesting fossil with the forms already 
known, it is at once evident that it difibrs widely firom any living 
type. Its nearest aflSnities are dearly with the genus Btylcd^ of 
Owen, from the Purbeck bods of England t ; and in many respects 
the oorroBpondonoe is close. 

This spocimon dearly indicates a new genus, which may be called 
BiyUtcotloH^ and tho species rq»resentod ^^iyloueodon yramis^ With 
tho genus Stylodon^ this form evidei»tly oonstitutos a distinct family, 
which may appropriattdy l»o tcimed the Btylodontidso, The present 
spocimen indicates an animal somewhat smaller than a woosd, and 
probably insectivorous in habit. — Amer, Journ. 8ci* 4* 

1879. 

♦ * Annals,’ July 1878, p. 108. 

t Geological Magtuine, vol. iii. p. 109 (1806), and Pala^fitogtaphieal 
Boriety, xxi\. p 46 (1871). 







AS$g0d Swdenwe of ike Mw feaihmA OrnmmU of Maori 

Wea^ns. 

To iho Editore of ike AnnaU and MoffootiU of Jfdhtral 

GwmMimt , — I have hem fkvt>tired hy a tofcter ftota Dr. Hector, 
dated ** Wellitigton, New Zeaiatid, 2(Hli May, 1870,^ ia* 
forming me that the paragraph £h>m the * Otago Dailv llmea^ 
quoted in my ' Memoirs on the Extinct Wingless Birds of New 2oa~ 
land,’ vol. i. p* 448, relating to Dr. Heetor’s examination of weapons 
alleged to have boon bro^ht by Capt. Cook from Now Zealand, is 
inoorreot, and tlmt the editor’s remark, strange that this evidenoo 
should have reposed in the coUara of the British Museum for a cen- 
tury,” is quite unfounded, and that Dr. Hector ** never made any 
statement that could possibly bear such oonstraction as is implied by 
the writer of the paragraph iu question.’’ — XL Owmr. 

On ilie MHamorphoHO of ike JSlUter^deeele (Lytta vesioatoria). 

By M. J. LiOHxxifSTXix. 

During the drat warm days at the end of May or the beginning 
of June, Blister-beetles in oopulatiou are common on ashes, privets, 
HiaoB, and when placed under a bell gloss the femadca soon 
make au excavation in the earth and deposit in it a mass of some 
hundreds of rather elongated whitish and transparent eggs. In a 
fortnight these eggs hat^ and fhrmish the larvm long since known 
as TrimpuHni, and dgurod by Batseburg and others, Xhey are 
scaly, dark brown, with the moso- and metathorax and first abdo- 
minal segment white. This larva has very acute jaws, black pro- 
minent eyes, and two long caudal sotm. 

After several firuitloss trials the author got them to feed at first 
upon the stomachs of honey-bees, and then upon eggs and young 
larvm of various iqtecies of bees, especially Omtee and Otratina 
chaleiiee. Care must be taken to add honey to the eggs or young 
larvm, beoauso animal food is only fitted for this first larval form, 
and the little Triun^inm seems to have an instinctive knowledge 
that it must not touch the egg or larva unless there is besklo it siu- 
fiincnt honey to feed the form which is to succeed it. But when 
this condition is fiilfiUcd the little animal at once attacks the egg or 
the larva, and is seen to increase in size rapidly* 

On the fifth or sixth day it changes its skin. It loses its caudal 
setm and its brown cefiottr, and becomes a small hexapod worm ; its 
jaws become obtuse, its eyes much less brilliant ; it quits the ani- 
mal iood and begins up^ the honey. live days later there is a 
firesh change of skin, and iho finri^ modifications become atiU more 
strongly marked ; the jaws become stUl broader, and tho eyes more 
and more obliterated. 

lire days later there is another moult, when tho eyes entirely 
disappear, the fioet and ike jaws become brown and horuy at the 
extremity, tho insect acquiree tho aspect of a small larva of a 
LamdUc!^, and is evidently destined to burrow in the ground, 
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Up to this point Uio antbof ro^ured the lamo in email glaaa tnbos 
like tHmbloa^ oorkod and tornod bottom upwards ; and it waa upon 
the surface of tbo cork that tho above changes took place. Ho now 
employed a glass tube about 4 inohes long and 1 inch in diamotory 
stopped at the bottom with n piece of sponge, and filled with earth, 
upon which ho placed the ScorabiDoid larva (as Uiley has called the 
same stage in Epicaata). Tho Inrta immediately buried itself and 
formed, a little above the sponge, against the wall of the tub<s a 
small chamber or cavity. In live days more a fresh change of skin 
took place, producing n pu])a like that of a Muscido, having four 
small mamillo^ at the a|>c3c, and throe pail's of small mamillie at 
tho part whore Iho logs were. Its colour is homy while ; and it is 
moiionless, looking exactly Bko a chrysalis. This state lasts 
through the winter, the only sign of life being the issuittg from its 
pores, from time to time, of a transparent colourless liquid, which 
remains for some days at tho surface of tho body. 

On tho 15th April this pupa burst its envelope, and gave issue to 
a white grub, very like the Hoarabseoid larva, but without its robu^^t 
daws and jaws, only presenting rudimentary feet, each composed of 
three short and tbi& pieces. This grub moves slowly in its ooli, 
but does not go out of it or eat. On the 30th April there is a 
fresh change, producing a nympha of the regular coleopterous type, 
having aU the limbs reoognuablo. It is at first white, but soon 
bot*ome8 coloured ; on the 17th May It was already very daric ; and 
ou tho 19th the beetle was visible in the cell ready to make its ap* 
poarance. The complete development of tlie insect thus occupies a 
year. The author believes that in nature the iiiseot preys upon 
burrowing bees, such os Balieius and Andr$m.^Oonipiei Bendtn^ 
May 26, 1870, p. 1089. 

On the SmUimtie Podti^n the Vehoctneat^ and m the Idmiti of the 
VegetahU utuf Animal Kittgdonis* By M. £. Maupas. 

Since tho publication of the memoirs of li\ C/ohn upon the Volvo^ 
cinem, it seemed that tho old debates respecting tho Sjmteinatic posi- 
tion of those Microphytes were closed for ever. Every one, in fbet, 
hud adopted the opinions of this nattunlist ; and in ail Ihe general 
treatises the Yolvocinom arc anungcjd with the Algm. Stein, in bis 
fine volumes recently published U|^n the FlagoUatelnIhsoria, recurs 
to the old view of X^uenberg, and roolaims tho Volvocbesd for the 
aniitial kingdom, pladtig them among the Infusoria. As this ques** 
tion aifeots important problems of cellular morphology and goes to 
tho \ory heart of the controversy on tho limits of the two organic 
kingdoms, I have thought it useful to make known to the Academy 
some observations and considerations opposed to the concdusiotis of 
the learned professor of Prf^o* 

With Btoin, tho true criterion which enables a PPotosoon to be 
distinfpiishod from a Trotophyto is tho simultaneous presence of 
vibratile ciKa or flagella, of contractile vacuoles, and of n nucleus 
in one ond the same creature. Bie Protoaoa alone, according to 
him, cdinbinc these three organs ; no wcdl-charaoierijscd pUnt poe^ 
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icisos tbom together. Ho iosuitB repeatedly upon this eharaotor» 
eapeoially at pp. 37, 47, and 51 of tho woric ab^e dted. It io on 
aocount of the simultaneoua exiateuee of ti^eie three organa, aaceiv 
iained by all observers, and partioularly by F. Cohn, in the YoIto** 
cliiote, t&kt Stein haa excludi^ them {tom tho vegetable kingdonit 
mid placed them among the Flagellate Infusoria. We riioU find 
that this character is of no importance, and that it occurs in Al^ 
u|ion the vegetable nature of which Stein himself would not veniuro 
to oast a doubt 

In the drat place, it is useless to dwell upon vibratilo oilia ; ever)* 
one knows that all zoospores are lomished with them. 

I pass to the contractile vacuole, And here I cannot refrain from 
expressing m;^ astonishment to see a naturalist so exact, and geno- 
raUy so well informed, sa Stein stall denying the oxisieneo of this 
organ (p. 47) in well-characterizod plants. It has been scon by 
Loitgeb, J)e Bary, Fresenius, Btrasburgor, Dodel-Port, and Cion* 
kowski in the zoospores of g^prolegniom, of of Mytomy- 

cetca, of Falmellaoea), of Uhthrim^ of ffydrurw, of Oherto^ho^^ Ac, ; 
I have myself indicated it in Mi&^ospara floeeosa and S^eoelonnm 
Unue ; and I am eonvinced that it will bo found in many other zoo* 
spores if it is sought with high maginlying'^powers and under good 
conditions of observation. At any rate, the niunerous facts already 
ascertained arc suffioiont to refritc tlio assertion of the oolebrated 
professor of Prague* 

There romams the nucle^ ; and Stein, in denying its existence in 
tho zoospores of the Algm, is in accord with overylx^y. JUI the ob- 
servers who, siace Thuret, have studied those organisms have been nn* 
able to discover a nuclous in them ; and Straeburger, quite recently 

Botan. Zditung/ April 125, p. 274), assumes that the nucleus of the 
zopsporos of UMhrw does not exist during its wondering period, and 
is reconstructed ofresh at the moment of germination. I have tried 
to verity these assertions by the aid of very preedae methods of ob* 
servation, which I have long employed in the invest%atian of the 
nuoleui and nucleolus of the Inliispria ; and in the zoospores 
Microt^am fiocotm and of an undetomined (Bdogofmm I have found 
a very distinetly oharaoterized nucleus. 

I placed upon the glm ^te a small drop full of zoospores of 
Jfimtpora^ covered it with tno thin glass, and drew away the water 
by aspiration, so that the zooi^res wore sBghtily compressed and 
rendmed nearly motionlestu 1 then cemented two of the opposiie 
edges of the oovering^glaiw wjith perelftn ; and when it was well 
fom I caused a drop cl alcohol to penetrate beneath it by drawing 
off the water with bibulous paper. The zoospores were quickly 
killed, sfid retained by oompreasion between the two plates of glass. 
1 then re^dsiced the amhol with water, and the latter with saturated 
pjiorocannjnate. In a few minutes, the action of the reagent bmng 
suAeient, I drew it off and replaced it by water, always by means 
of Ubukiui PUpfTp and then zeplooed the latter by emtalUsaUe 
sioetic arid^ TnaZ 1^ veagont immediately clears the Objeot; and 
there is then seen, h the rostral region of the zoospores, a small 
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spherical nuoUnis of an intense red coleur and rcry distinctly 
dcdned, the rest of the body remaining very palo. As tho acetic 
acid is very volatile, one has only to place at the edge of tlio covering- 
glass a drop of glycerine, which |>onetrates and replaces the evapo- 
rated acid, preserving tho form of the soosporcs. We thus obtain a 
preparation which only requires luting to bo rendered pormoneut. 

With tho Koosporos of CSdoffmium, of which I hod only a smidl 
number, I followed a rather different method. I killed them by 
exposing the drop of water for a minnio to tho vapours of osmic 
acid of 1 per cent. ; I then cemented thorn under the covering-glass 
by moans of paraffin, coloured them with tho piorocarminate, and 
afterwards cleared them with the acetic acid and glycerine. Tho 
action of the picrocarminaie requires to be continued longer than in 
the method with alcohol. The nucleus, situated in the middle of 
the body, rather a little behind than in front, appears like a small 
red sphere. 

These zoospores were killed during their period of mobility. Tho 
nuclei could not be confounded with tho amylaceous corpuscles 
which arc met with in many YolvocinesB besides the tme nucleus* 
Tho amylaoeouB corpuscles never acquire a red colour in prepara- 
tions mtide in accordance with tho methods here employed. We 
have therefore to do with true nuclei, combined with vibratilo cilia 
and with contractile vacuoles, in zoospores of Algm* The two Algm 
studied have zoospores belonging to two different types, those of 
MicrosjHjra being flagellate, and those of (Edogimium fhmished with 
a circlet of vibratilo cilia. I am i^rsuadcd that if the zoospores 
the other Algse are suitably investigated a nurions will bo found in 
in all of them. 

The new criterion proposed by Stein for distinguishing the two 
organic kingdoms is therefon) of no value. Moreover, to seek a 
well-doflnod lioundaiy between plants and animals seems to me to 
be a search very little in harmony with all tho recent progress of 
biological studios. The latest works all tend more and more to de- 
monstrate that all the barriers which it had been attempted to raise 
between these two groups have nothing fhndamental or real in 
them. From the physiologioal point of view, Claude Bernard has 
established incontestably the biological unity of the living world* 
The same oondusion springs ftom the mor^los^oal; results that 
we have attained. At present ndither physiology* nor moxphology 
furnish any exclusive character belon^ng to one or the other of 
two kin^oms. When we study the amphibioloi^oal oroatares v^hich 
swarm in tho lower grades of the Imng world we may theiolbio 
sometimes be puzzled where to class them. It is necessary then to 
consider the totality of tho dioracters ; and, without having recoumo 
to a third kingdom, we may almost always sueoeed in flnding in 
them tendencies and affinities which enable us to assign them a 
in the existing oatogories. It is by the consideration of these 
general oharacters that I am in complete accord with Cohn and other 
writers in classing the Volvociue® among the Almr, side by side with 
the Palniellacesa, the Conjugatm, and tho Zoosporom.f^(7<»n»f>^ 
June 10, 1879, p. 1274. 



THK ANNALS 


MAGAZINE OF NATOEAL HISTOEL 

[FIFTH .SFlUES.l 

No. 21. 8J2FrEMBEK 1879, 


XXI, — Itemnrks on the Recent Brvontidaj. 

By the Rev. A. M. N ohm an, M.A. 

I AM sorry that Mr. 8pence Bate’s reply to my inquiries 
respecting the Crustacea described bv him in a paper On 
the Wilhmoeeia group of Crustacea, which appear^ in the 
^ Annals ’ of December last, has remained so long unnoticed 
by me. Unfortunatoly I have been so occupied by duties that 
I have hod no time for writing since the commencement of 
the year. 

Mr. Sponce Bate’s paper just referred to was on a subject 
of the gimtcst interest. In it were described a number of 
Crustacea discovered by the ^ Challenger ’ in the abyss of the 
ocean, extremely closely related to a group of animals which, 
until recently, were behoved to have been extinct for countless 
ilges; for they had only been met with in old fossiliferous 
s&ota. The recent forms which have now been found are so 
closely the counterparts of their ancient brethren, that Aey 
mimic even minute details of sculpture in the several segments 
of the body. Yet, at the same time, I found oonolusiona drawn 
that were totally at variance witli those at which I had arrived 
from the examination of two sj^imena of these animals which 
were dredged off the coast of Spain by the * Porcupine ’ expe* 
ditlon of 1870. 

Mn Bate’s conclusions were to me startling j but I did not 
venture to say that they were wrong, since, with the mass of 

Ann. <fe Maff. N. Sen 6. VoL iv. 13 
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material at his command, he had advantages in arriving at a 
definite opinion which 1 had not myself enjoyed. The matter, 
how(5ver, was of too great interest to pass by — of so much 
interest, not to myself only, but to many others, that it seemed 
tlie best way to ask Mr. Bate to give us further information 
upon the points in question. 

1 am well aware that tlie style of tny writing was terse. 1 
adopted the form of aljru})t questions for brevity’s sake ; for T 
was compelled to compn'ss my observations into the small 
space of three pages, u hich had been kin<lly accorded to me by 
the Editors of the ‘ Annals ’ at a late period, u hen the matter 
for the issue of the next montli’s number liad already been 
determined on. 1 regret that it would seem tliat this brevity 
savoured to Mr. Spence Bate of discourtesy. 

Whether he is in the right or I am right in the views which 
we respectively hold is a mattei of no moment to myself, if 
only the discussion of tlie points in question tends to throw 
more light upon the subject. 

My first and most im[)ortant question was, Are his genera 
Pentachelea and Willemoeaia any thing more than tlie other 
sex of Polycheles'i ” Tlie first words of tlie reply are, “ Having 
just given a paper to prove that they are distinct and not one 
and tlie same species, 1 beg to n»p(»at that Peniachelee and 
Willcmcmia arc not the other sex oi Pohcheles^anH to refer to 
my paper for details.” 1 have referred again to his Paper, 
only to find, as before, that there was not one single aliusibn 
to sex throughout it. It was this very omission which, on 
first reading his paper, had led me to the suspicion that Mr. 
Bata had fallen into the error of regarding certain modifica^ 
tions of structure as of generic value, which really wete 
dependent on and characteristic of the sex of indiviauals of 
the same species. The information, however, upon the ques* 
tion of sex which was ^'anting in the first paper has, in the 
second, been supplied. I will now state the grounds on which 
my own views were arrived at previously to the publication 
of Mr, SiM3nco Bate’s paper. 

1. The known eofcmplee with the laet pereiopods eimvle 
(Polycheles, Rate) were fnaha^ white those which had ihe tost 
pereiopode chelate or auhchelate (Pentacheles and Willemoesia, 
Bate) loere Jemalea I thus : — 

A* Males, with last pereiopods simple. 

a, Polycheles typhlops^ Heller. The specimen waa a 
male, and 1 las me laat pereiopoda aitnplo. 

b. Wtlletnoeina crudfera, Suhtu, a male; laat pereiopoda 
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c. Pol^cheles typklojpsj Heller* A male from the ^ Porcu- 

pme’ exp^ition, which I had examined, m charac* 
terized by the last pereiopods being simple* 

B. Females; last pereiopods chelate. 

d. rolychelm typhlom^ Heller. A specimen dredged by 

the ^Porcuinne. expedition, 

e. Willemoetfia hptodactylaj Sulim. A female, having the 

last p€*reir)pod8 chelate. This specimen is said by 
Suhm to be a male ; but it is clear that he fell into an 
error as regards the sex ; for he says at the coxal 
joint of the third pereiopod arc the genital openings^*’ 
which statement, together with his figure (nl. xiii, 
fig. 2) of the first pleopod, clearly prove that tlie type 
sjiccimen was a female. 

It will thus he seen that before the publication of Mr. Batons 
paper all known g|)ecimenH which had simple last pereiopods 
were males, while such as had those limbs terminateu by cnolm 
were females. 

2, Thai the male (c) and the female (d) represent the two 
sexes of one and the same species^ and that therefore the ache- 
late or chelate vJiaracter of the last pereiopods is a modification 
dependent upon sex. 

I stated in my former note that I considered the two speci- 
mens taken by the ‘ Porcupine ’ expedition (see Proc. Iloy. 
Soc. 1870, j). 164) to be male and female of Pblycheles typh^ 
/ops, adding, my conclusion that their difference is sexual 
may be wrong.” Mr. Bate has commented on these words as 
though 1 did not know the sex of the individuals examined ; 
but to any one who reads the whole passage it will be at once 
obvious that my argument was that those structural differ- 
ences which he regarded as generic 1 found to accompany 
difference of sex, and regarded as sexual. The following 
detailed description of this male and female will enable other 
earcinologists m some degree to form their own opinions. 

Poiycheles typhlops^ Heller*. 

1862. PotyaheisB Heller. sur nShem Kenntnuie der 

Maeroursii. Sitsungsbrnolite uer Aksa. der Wissonseb. 

Cl Bd. xl. Abtb. 1, p. m, pi. i. figa 1-4). 

186S. Polyekeks typhlips. Xldlsr, (Jrustacaeu dee aiidlichen Europa^e, 
p. 2U| pi* vii 1, 2. 

* If Hslkv*i figtties are absolutely oorreet^ tbe form bare deaeribed is a 
difcwt speeiee \ but with present xnowlew I do not feel JuatlfLed in 
givbaig ita diffeiiat nsme to that under wbiob 1 leoorded it in the 
oupine * Eeport (Troo. Boy. Boo. 1870, no, 126, p. 164). 

13 * 
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Male, Anterior margin of carapace with a strong centi’al 
spine, flanked on each side with another spine; lateral margin 
bearing seven spin(‘H on anterior (hepatic) portion, five spines 
on the middle division, and about twenty on the branchial 
portion ; central dorsal line spined, spines arranged in single 
or double file.-., thus — 1 ^tlie rostral), 1, 1, 2, 2, 2, 2*^; hinder 
margin bearing six spiiu's — the median pair, and on each side 
of these two spin(*8 ; a curved row of five sj)ines passes back- 
ward fnmi the ocular notch ; and a ridge crowned with about 
fourteen nunute spines i luis along the branchial region parallel 
with the lateral margin; still more minute spines iirc also 
presejit on the ridges whieli divide tlie gastric from the 
cardiac and branehial ri'gions and other paits of the carapace. 
The i)l(<n has the first five segnients centrally carinated, 
witli a large forwardly curving sj)ine at the anterior end of the 
Carina of each si'gnu'iit; this spuic attains its greatest (Ic- 
velopinent on tin' fourth and fifth segrruuits; slxtii segment 
bicarinaled. the carinaMioduloiw; tlie sides of all the segments 
ornamented with small luunded tuberedcs. Tehon gradually 
ta)>cring to an acute tenni nation, its anterior portion with a 
central carina, wdiilc the hinder portitm is bicarinate, the 
earinae slightly serrulate. Gnafhouods imperfect ; the biise of 
one icniaiiis as far rs the middle of the nnuos, the outer 
margin of portion of tlu‘ meros wdiich remains bears several 
small spines. Last ijereiopods with the extremity simple, 
Htyliforiii, much shorter and more slender than the preceding 
pair. First plvopode oue-branched, simple, spoon-shaped, the 
<ixpanded poition thin and transparent, with a central rib. 
Length 60 millims. 

Female in all its g(inoral clinractcis and the structure of ita 
limbs closely resembling the male just described, but diflers 
as follows: — Cephalothoraoi bearing on front niaigin a pair of 
cent! al spines (instead of a single spine) ; lateral margin with 
the spines 6, 6, 8; central dorsal j*ow 2 (rostral), 1, 2, 1, 2, 
2, 2 ; no spines on hinder margin, cxcc'pt the ccutial pair ; 
five spines on hepatic and gastric rcjjions as in male ; ridge 
on branchial region with only five spines ; the smaller spines 
present on the carapace of the male aie absent or evanesoeut* 
The plem is carinated and armed exactly as in male, and only 
differs in th<5 minute tubereles on the sides not being deve- 
loped. Ocular notch deeper than in male. First pereiopods 
with two spines on the outer margin of the meros, and a 

These am only the more prominent spines ; the intermediate spaces 
betwee n them are furUishod, as art* all other parts of the carapace, with 
minute spines, any oiu> of which, a little more developed, would malm 
Mich n npinc as vv ould counted in the row. 
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single distal spine on ineros, carpus, and tnanus; lower 
margin of mauus spinulated, edge of linger minutely and 
exquisitely serrated. Ltist pereiopods much smaller than the 
others, chelate, the finger longer than the thumb. First 
pleopods with the terminal portion styliform. Length 50 
milfims. 

Male taken off Portuguese coast in 220 fathoms, ^ Porcu- 
pine ’ Exped. 1 870, Station 1 3, lat. 40° 10' N., long. 9° 37' W . ; 
female in 257 fathoms (Station 8, lat. 48° 13' N., long. 
9° IP W.) on the Channel slo])e. 

^low these two enistacoans shi)w a very close resemblance 
to each other in all general eharaelers, while the points of 
divergence are only such as might roasunabiy be expected to 
ix»8ult from difference of sex and of size ; and 1 cannot feel 
myself justified iu regarding them as belonging to two spex^ies ; 
and still less am I jirepared to place them in two genera. 
The female is much smaller than tW male; and this fact and 
the difference of mtx may well account for the less-pronounced 
character of the spinous adornment of the carapace in tlio 
former ; it will be observed that the aiTangement of the lines 
of spines is tin*, same in both. I havt‘ gone into very minute 
detail as to tlie number of spines which compose the rows, 
because it is only here that aii}’' rliffe^ence can be detected; 
but no 8|)Ocies.8jilitter has yet gone so far as to bas(» character 
on such minutim as these. The male kdbre us, indeed, 
proves from its own carapace that str(*ss must not be laid 
on such points; for while one lateral margin has seven spines 
on the hepatic region, tlic other has eight. The one important 
point of distinction between the two ‘ Porcupine ’ Poipehelm 
IS the character of the last pereiopods. Is, then, the nchelate 
or chelate stnictui'c of these limbs a difference resulting from 
genus or sex ? 

3. Soxtial diversity in the last pereiopods of the mah is a 
common feature amony the Gntstacm* 

The male sexual organs are situated at the base of the last 
pU’eiopods; and while many organa, both (ff the eephalothorax 
and plcon, undergo fivquently the most remarkable modifica- 
tions, as indirectly sulistirviciil to the sexual functions, iu few 
organs are theses modifications more general or more remark- 
awe than in the lost pereiopods. Many instances might be 
cited among the higher Crustacea, while among the tk)pe|)oda 
the varied and peculiar modifications of these limbs in the 
male are found to be of no small importance in the diagnosis 
both of genera and of species. 

4. Male Crustacea are constantly found to differ from their 
females hy structural differences which ^ in the aygregate^ arc far 
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more remarkable than thone upon which specific and even 
generic characters are usually based. 

This iH now so fully proved that it may be laid down 
plainly as an axiom. As instances of extraordinary diver- 
gence in form and structure Ixstwecn the sexes it will suffice 
to name the order Cumacea, the Isoj)oda [Bopyrus^ Phn/xuSy 
OygPj lonCy Cryptotheriay Jnceusy Tanaisj Apseudesj Ncesay 
&c.), the parasitic Copepoda {Chondrojcanthusy Brachiellay 
LemanthropuSy Lerntpopoday Anchor elluy StrahaXy MedisecastCy 
IHocuSy ana their allies), the Cirripedia {Ibla and Scalpellwn)^ 
It would ho a long task to attempt to enumerate the multitude 
of instances in Avhich the different sexes of Crusbicea have 
be^*n dejjcrilied as different species, very often belonging to 
different genera. 

These are the grounds on which the conclusion was arrives! 
at that the chelate or achelate character of the last legs of 
those recent Eryontidaj which I had seen and of tliosc which 
ha<l been described was indicative of the sex to wliich the 
individual belonged and had no further importance. 

Have Mr. Spence Bate’s papers changed my views? In 
his first paper, 1 rei)eat, there was not a statement to make 
me modify it in the slightest degree, inasmuch as the sex of 
the specimens described was in no ciise given, while forms 
were described wluch apparently closely corresponded in all 
particulars save in those whicli lie regarded as generic, but 
which J took to l>c sexual. 1 therefore considered that his 
paper, so far from weakening, gave strength to the opinion 
which 1 entertained. 

In his second paper, however, in which he was good jnough 
to reply to my inquiries, Air. Bate has given us the sexes of 
the species bo has examined ; and a first glance at the list 
might set'.m to argue that he had completely proved his pointy 
ana that the divergences wore generic and not sexual. 

To those, however, who know much of the life-history of 
the Crustacea the statement will not seem necessarily to be 
quite conclusive. 

I’here are certain rules which should be borne in mind in 
the study of the Crustacea which seem now to bo fully esta- 
blished, and which 1 will proceed to lay down. 

a. Among the Crustaceayfitr every jeuude we must he pre- 
pared tojindy and shall often findy two farms of males, 

b. One of these males mag he expect^ to resemble the females 
more or less closely y and wHl perhaps only be distinguisMbh by 
vramination of the sexual organs thmnselves ; the other farm 
will exhibit varied and very marked points of divergence from 
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ihe Jbmale^ ttometifnes in general contour ^ but more especially in 
the Hruetwre of the limbs. 

c. Different limbs wlU be thus BesnwUy modi^M in dijfferent 
groups or in different genera ; and these modifications hecAmc 
valuable for the classifimtion of families and genera, while the 
esfoct mode of the modification of the particular limb is of 
much use as specific character. 

(1. In the case of dimorphous maUs^ the males most closely 
resembling the females are either immature or^ in some in- 
stances j>erhaps^ where the males are as large as the adult 
females^ sterile. The second form of nialsj which is widely 
divergent from its femalCy is the fully developed sexual indi- 
mdual ; and the alterations of structure are exhibited sometimes 
m a vtu-y different form of carapace^ but always in specialized de- 
velopment of certain appendages^ which may be either anteunan, 
mouth-organs, ^nathopods, pereiopods, pfcopods, or uropods, 
which become indirectly auoservient to the discharj^e of the 
function of the impregnation of the female. It is oiten only 
at the final moult of the male that these peculiar specialized 
characters of sex are assumed. 

e. From the time of the assumption of the complete sexual 
character^ in some (rare) cases the discharge of the sexual 
office would seem to he the only thing remaining for the life of 
the individuuly the function of alimentation in part or even 
wholly ceasing. Tliis extreme case, however, has, I bidicvc, 
as yet been observed only among the order Isopoda, where we 
find instances in Ancous and otliers), Tanais (F. Mttller 

and A. M. N.), Apseuiies (G. 0. Sars, in Aspeudea ano- 
malus). 

Dimorphous males are known to us in genera of Macrura. 
Cumacea, Isopoda, Amphipoda, Ck»f>cpoaa, Osti-acoda, anu 
perhaps Cirripedia comnlemental male,’’ Darwin). 

One instance may now oc refen*ed to, because it has refe- 
rence to that group of genera, the Astacidas, to which it was 
stated, in my former notes, that I agree with Heller in con- 
sidering PotychsUs to be perhaps most nearly related. 

The freshwater crayfish, Astamis, of Europe has its closely 
allied counterpart in North America in the genus Gamharus. 
In this genus, though not as far as is known in Astacusy two 
forms 01 the male occur. 

The following passage from Ha^on will speak for itself 
^‘The discovery that every spccTos of Gamharus possesses 
two diffident forms of males was made by Prof. L. Agassiz, 
and kindly ^mmuuicated to me. 

The existence of a second form of the male, if it were no 
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more than a passage or metamorphic form, wonld not be ex- 
traordinary. But the great numter of full-grown second-form 

r imens in every species, which are often even larger than 
Rrst-form males, seems to prove that they are individuals 
which have remained in a sexual stage that docs not agree 
with their corj>oral development — in short, that they are per- 
haps sterile. 

** The objection tliat these second-form males may be indi- 
viduals shortly befon? or shortly after the casting of the skin, 
I can surely refute, as 1 have seen many specimens at this 
stage of growth, the museum collections exhibiting the ani- 
mal in all the difFerent phases of its cxistcmie. 

Another objection, that the males of the second form, or 
perhaps those of the first form, are abnormally developed 
individuals, is refuted by the great number of the two forms 
existing and living togetlien 

Tlic conjecture, on the other hand, that the second-form 
males may bo sterile, is really supjwted by the anatomical 
examination of the two forms in the principal groups of Cam-- 
harue'^ « 

Not only so, but Hagen tells us of two forms of tlie other 
sex, and that in certain abnormal females he finds a ten- 
dency to a more masculine development, us in the aforesaid 
males a tendency to a feminine development ”t- 

Mr. Bate informs us that he has females of six species of 
WilUmoeaia and I^tachelee (that is, with chelate last perei- 
pods) and males of two. and that he has males of three species 
of Polycheles wdth simple last perciopods, and females or two. 
As far as members go (but, of course, numbers are of little 
or no value), this gives 9 to 4 in favour of my view. 

The exceptions are that lie has males of Willemoeaia hyU)-- 
daetyla and Pentachelea 8uhmi with chelate last feet. 1 have 
hinted in this pajier, from what \vc know to occur among 
other Oustacea, that these males may be either immature, and, 
not yet having attained their full sexual characters, exhibit 
still tlie female form of the limb, or that they may lie iu- 
Btances of dimorphous (sterile) males. Indeed it w<mld 
seem that Mr. Spence Bate is not without doubts as to the 
location of some of the forms he has described as species; 
for immediately after the list he odds, ** For some time f was 
hesitating where several species of Pentachelea should be placed, 
as there is a regular gradation from the im(>erfect to the perfect 
chelate character of the fifth [lorcipod; but as 1 founu /b/y- 
cheleay both male and female, with the simple non-chelotc foot, 

* Hagen, ^Monoi^rapb North-Ametiain A^taoidio/ 1^70, p. 32. 
t Hagen, /. r, p. 17. 
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at prewaat it appear« to me that there id no arrangement so 
constant os that which I pi-opose.^^ 

The other exceptions occur in Polycheles (as that genus is 
defined by Bate), in two siiccies out of three of which he has 
females with styliform last feet. On examining the figure of 
Poly^heles cmcifer which accotnj)anie8 Suhin^s paper, it would 
seem that the inner antenna? arc w ithout the scale which is 
eliaractevistic of Volyckelen of Heller, and which £ stated in 
my former notes to be the chief cliaractev that seemed to 
m]yhm\e Pofychi1efi from the supposed extinct genus Eryon. 
Can it be that Polychdeit^ as defined by Bate, with 8im])le hist 
pereiopods in both sexes, has the inner antenna? without a 
scale, and is in rcjdity Eryon ? It would be of especial interest 
should it prove so; but J am not sure that Bate’s fig. (5 does 
not show* the antennal scale to the h‘ft of the figure ; but in 
that case it is very reimukable from having a deeply serrated 
edge. 

it seems necessaiy that I should add a few words respecting 
the homologues of the eyes in these Crustacea. Mr, Spence 
Bate has vcjy kindly sent me a copy of plate xiii., in which 
ho has lettered what he considers to be the eyes in tlie several 
figures. They ore not the same organs which HcUor t<»ok to 
be the rudiments of the eyes ; and I venture to think that 
Bate is right and Heller wrong in his homology. But that 
these organs are used for vision I cannot conceive to bo pos- 
sible. it will be found among the stalk-eyed Crustacea that 
loss of vision and consequent change i>f function in what would 
ordinarily be the eye is accompanied by one or other, or by 
both, of the following modifications: — 1st, that the Ayeatuth %h 
no longor movable^ but bec<mei^ fif'rfdy jiotid in the ftochet ; 2nd, 
that the eye aommes a difference and u either (a) /tar- 

romr anajmniedy instead of ciub^shaj^ed at the extrenUiy^ and 
so employed (in some instances at any rate) as an organ of 
offence, as in Ethusa granulata^ Norman, or Catnbarus jpellu^ 
ciduSf Tellkampf, or (b), on the other hand^ heoomeh ex}^anded 
and fattened into opiate^ examples of which maybe found 
in the genera Peeudomma^ G. U. 8ars, Amblyc^ms^ G. 0, t^ars, 
an4 Petalcfhthahim^ Buhm. 

Now, in the Crustacea which we are considering, Mr. 
Bote says, the *‘oyes” ate ^Gmmovably lodged,” and 
peduncle tliroughout the jgroup is reduced to a minimum 
and fixed as a ngid part of the dei*mal stj*ucturc;” and with 
respect to form in Willemoesia Uptodaclyta they would soetn, 
from the figure given, to lie not unlike those of Vnloearin 
McAndrei^ MeU ; wlUle in Penfachdes mfbrix and Polyehelm 
instead of being club-shaped as in veritable eyes, 
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they terminate in a long acute point in the one case, and in a 
long obtuse TOint ” in the other. The reason wh^, in my 
former note, I was not in a position to deny positively that 
these extremely rudimentary organs had lenses, was because, 
although the ^ Porcupine ’ specimens showed not the slightest 
trace of lenses, yet, as they had been preserved in glycerine 
and subsequently transfen*ed to spirit, it was possible that 
this treatment might have destroyed lenses which had 
existed. 

Mr. Bate inquired whether I could say there were eye- 
stalks in the young of Aatacu$ ? zaleucus^ Willemoes-Sunm, 
NyDhropsts SiewartUy Wood-Mason, and the blind prawns of 
the North-American caves.” Of the first two only the type 
specimens arc known. It is hardly likely, therefore, that 1 
should be acquainted with their young. With respect to the 
blind prawns of the North-American caves,” I know of no 
such Crustacea : and suppose that prawns ” was a slip for 
crayfish,” and that he refers to the Gamlmruspelluciduft of the 
Mammoth Cave of Kentucky. That crustacean has eyestalks 
not only when it is young out in maturity also. Like the 
other animals living in caves, it is blind. The eyes are atro- 
phied, smaller at the base, comical, instead of cylindical and 
elongated as in the other species. The cornea exists, but is 
small, circular, and not faceted; tlie optic fibres and the 
dark-coloured pigments surrounding them in all other species 
are not developed ” 


XXIl.~Ni)<cs on the Paheozoic Bivalved JSntomoHitttxoa, 
No. Xlll. Entomis serratostrmta and ot/iers of the 
called Cypridinen ” of the Devonian Bchiete of Germany* 
By Prof. T. Rupebt Jones, F.R.S., F.G.S. 

[Plate XI.t] 

InWoduoiion. — In the ^Annals and Magazine of Natural His- 
tory’ for June 1873, pp. 413-416^ is a list of the species of 
EnUmie with which I was acquainted at that date. These 
included several Devonian species from Germany, and Bilurian 
species from Bohemia, known to me from figures only, as well 
as some British Silurian I and Carbaniferoue species which 

* L r. p. 83. 

t Thfi Plate has been drawn under a grant from the Hoyal Bociety for 
tbe illustration of fossil Bivolvod ^tomostraca, 

1 ISfiiofnie aHrufnta, op. cit. p, 410, was from Peeblesshire, not tbe 
‘^PenilaTid HiUs.'* 
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had oome ander my notice. Having expressed a difficulty* 
in msatoring the description of figures of the so-called “ Cy- 
pridinen,” rablished in 1856 (‘ Beitr. PaL Thilr. Waldes ’) jty 
my fiiend Dr. Bichter, of Baalfeld, 1 was most courteously 
favoured by him with a good set of specimens for examination 
early in 1874. Some, indeed, of these wore ty^ of species 
published in 1869, in his paper on the Devonian Bntomostraca 
of Thuringiaf, which memoir had escaped my observation 
until after my “Notes on EnbmUJ' &c. were printed in 
1873. In the meantime, before 1>. Richter’s specimens 
reached me, 1 was so much struck with the peculiarity of the 
Entomostracan structures figured in the * Zeitschrift ’ of 1869, 
that 1 could not but believe some peculiar generic form, oc- 
curring in the Thuringion strata, had been elaborated by my 
friend ; and I suggested, in the * Neues Jahrbuch fhr Min.* 
&c. 1874, 2. Uett, p. 180, that his name should be associated 
with it in tlie term Richteria. 

After a long study of Dr. Richter’s specimens, having 
taken them up again and again during the last four years, 
as new information on analogous and collateral materials 
become available, I cannot find any reason to support the 
establishment of my proposed genus Richteria y for the 
typical specimens show merely the conformation and cha- 
racters of Entomi$i and lately Dr. Richter has informal 
me that he now refers his so-called “ Cypridinen ” to that 
genus. 

Retcription. — Two separable valves, oblong-ovate in out- 
line, ornamented with longitudinal ana subconceutric riblets, 
and impressed externally with a more or less pronounced 
nuchal or dorsal furrow, ending in a small and often obscure 
pit at about the middle of the valve, constitute the best pre- 
served remains of the Devonian EnUmidea under notice. 

The pressure, botli vertical and lateral, to whidh the Devo- 
nian schists have been subjected very rarely leaves these little 
fossils in their original shape ; and the material at the v^ves 
has almost always disappeared! leaving hollow external moul^ 
and wnvex internal casts. The former show thedelicato cos- 
tulation of the valves ; the latter are usually smooth and rarely 
bear any of the external ornament. Flattened by peipendi- 
enlar pressure, and lengthened^ shortened, or otherwise dis- 
torted by lateral nressure in diffisrent direefions, the natural 
ovate fom is smdom preserved, but is replacra by evmy 
modification fhim subcylindrical to circular and oblique-oval 

* (to. rtf.p. 418, note. 

t ‘ Mtsohiift dwtach. geol. Gowfluolt,' Jahtpang 1869, pp, 767-770, 
pit. XX & xxi. 
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sliRpcs. In some cases tbe dorsal notch is nearly ol»Ufcrated 
by vcrticid pressurc ; and in other instances it is exaftg^'rated 
by horizontal squeezin^j^, when the valve becomes shorti^nt»d to 
A small subglobular mass, and the tw(^ ends of the valve yrc 
made to approach each otlier. 

The real outside of a valve is very rare. The convex cos- 
tulatc specimen (lig. S), even, may be destitute of the cxtctnal 
coating. Hollow impressions of the surfiiee, sometimes with 
remains (or mineral replacements) of tlie test adhering thereto, 
are common^ and the interior of these moulds usually has the 
ridge and knob, or some indication of tliem, which are due to 
the nuchal incurving of tlie test. It is {K)ssible that on the 
exterior this feature was not nearly so stiong as within, being 
due as inueli to a local internal thickening of the substance 
as to a bending-in of the shell. It was, however, always 
sufficiently defined to foriii a weak line when the valves 
were shortened by being squeezed endwise (see figs. 3, 
15. 16). 

The convex casts of interiors arc destitute of ribh^ts, and 
sometimes (in tlie iSaalfeld bpeeimens) be«^r (uily a ccmtral pit, 
corresponding with the central kuoblct of the hollow rib- 
Jeted moulds. Thus these insides of valves appear to have 
been smooth, with a small central tubcrele, and no definite 
trace of the external nuchal sulcus, which, however, gives a 
distinct mark on internal easts of valves bent and shortened 
by terminal j>ressurt^ as nnuitioned above. In Hpecimens 
from other localities the smooth convex casts bear tln*> nuchal 
furrow and no definite central pit. 

None of the smooth convex casts with a pit only arc 
figured here, but are recognizable in some of liie published 
illustrations, as in Eichtcr’s ‘ Beitrug ’ &c. pi. ii. fig, 2, 

Many similar smooth convex casts, but nearing tlie nuchal 
furrow, are present in a drab mudstone of the Uypridinen- 
Scliicfer” from Nassau (formerly in Mr. Daniel Sharpe’s col- 
lection), and are oblong-oval, narrow, oblique, or quite 
round*, according to the direction of the lateral (horizontal) 
pressure to which they have been subjected. 

The longitudinal wrinkling of the surface of llio valves 
varies in the number, aiTaiigcracnt, smoothness, and tliickncss 
of the riblots or costula\ They may be quite even and smooth 
(fig. 1 8 i), slightly rouffhened (figs. 6 6, 7 o, and 8 A), cumulated 
(figs. 1 1 and 5 h), and even serrated (fig. 4 & ; sec also ^ Zeil- 
senr.’ 1869, pi. xx, fig. 10). The indentations are pnfficiently 
coarse and defined in some specimens of these hollow moulim 

* Such (ttf nr«* figured hy Itichicr, ' Bciirng ^ pi. ii. Ilg». 28,81, nud 
* ZoitBchr.’ 1809, pi, xx tig. 7, Socalpo our figfl. 8, lli 
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to appear aft minute pite, like the baneft of hollow apinca^ 
(fig. 4 a), lu the Naasau apecinion^ referred to above, theae 
little pits are, in many of the liollow casts, very numerous, 
strong, and ivguliJr. 

In thickncfts the riUots vary considerably; so that we 
may count 3(5 on some valves {figs. 2, (I) — and ou others, 
of about tlio same size, 30 (tig. 4), 28 (fig, 9), 22 (tig. 8), 20 
(tig- IH), 18 (fig. 11), 16 (lig. 12). Ou t^iiiallcr valves, with 
the (htn we find 22 (lig. 6), 18 (tig. 14), 16 (fig. 13) ; 

nud on a small valve of the thick-wriMed kind there are 18 

(tig. 10). 

As to the mtangenKmt of the rJbletft, the typical pattern is 
a parallel longitudinal tidding, with turns of the middle riblcts 
(either biu.‘k wards and forwards, or irregularly concentric) 
near tin? ends of tlie valves, and a continuous concentric wrin- 
kling at the margins. Idiere are usually two terminal centres 
of curves or folds ; but they may be modified or obliterated 
by pressure. The whole serieij of rihlets in some cttses appears 
to be naturally subciivular and concentric (tigs. 2, 6, 9). 

The diffenmees in t^nhential characters among these Devo- 
nian Entamif/cft cannot be regarded as yoiy great. The modi- 
fication© of shape can be recognized as distinctive only in m 
fiir as some specimens (such as 1,2,5,7,13,14) arc 
more elongate nud almond* like than otlicrH, Pressure in 
several dircction^i has interfered with the outliiu^g, often to a 
puzzling extent. The sculpturing has many gradationft of 
pattern. Perliaps the only tangible distinctions are : — (1) be- 
tween the valves with strong (figs. 4, 8, 10, 11, 12, 18), and 
those with feebler riblcts — 'the former kina usually accom- 
panying the oblong, and the latter the almond-like shape of 
valve; (2) nmoug the lattcjr, between the parallel (figs. 1,6, 
7, 18, 14) and the concentric arrangement of the costulation ; 
(3) among the lost, between the almost simple concentric 
(fi^. 2, 6) and the more labyrintliic (fig, 9) pattern. 

I Imvo not boon able to make out the intimate structure of 
iiie valves as described and figured by Dr. Hichter in the 
* Zcitscim’ 1869 ; nor can I i^ee with the determination there 
given qf tlicir parts and features. The “ back-views of the 
test are to me the side-views of individual valves, not showing 
the nuchal furrow, eitlicv because it is wanting on the out- 
aide of the valve (r). or because it is obsolete or obliterated by 
pressure. The sutK>rbicuW forms, abortoned by pressure 
from end to end, were referred to in the memoir as ** female” 
iudividuais, ana the nuchal or dorsal furrow as a transverse 

* Such a spinous surface, indeed* is indicated in Richter's PaL 

ITittr, W.' pi. ii. t 34 j a p. 30. 
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ventral slit (like the openinff of the hood in some l^jrllcipodsK 
crossed by a bridge of gheU-mattev. Dr. Ricliter’s views of 
the relationship of the so-called Cypridinen,” described and 
figured in the ^ Zeitschrift * for 1869 are there given with 
some doubt ; and we now know (sec above, p. 183) that he 
refers them to Entomis, 


EXPLANATION OF PLATE XI. 

Fiy. 1. (/oncave cant, with foiut kaob aad (the latter extended 

by pressure). FuiTow-coste interrupted by slight indentations 
due to the sorrulatioii of the riblets. Richter's pi xx. fig- J16 
(Zeitschr. 1809) makes the nearest approach to the tynioal in- 
terruption of the furrow-caste. Inis specimen (roferi^ by Dr, 
Richter to C. is in a red schist, with many 

caste, hollow and raised, elongate, oval, and round. 

Fig* 3. Concave cast, squeesed so as to give the furrow-casts a losenge- 
shape arrazi^inent. On similar schist to that of fig. 1, and 
referred to the same species. It may be the same as fig. 6 
teneUa ”), or possibly fig. 9 (« lahgrwthica'')* 

Fig* 3. Convex smooth cast (marked with saud-granules only) of a valve 
8qut)essed up endways on itself, with the nuchal depression 
exaggerated by J^e pressure, and a ma^k below of the test 
broken across. With fig. 1 , and refemHl to the same species. 

Fig, 4. Shallow concave cast, with feint irregular knob and ridge. The 
fiurrow-casts are much interrupted by what seem to be the 
bases of external spines, along the internal lines. On reddish- 
grey schist. This is referred by Dr. Richter to *^C* ggrata,** 

Fig* ^* Small hollow cast, with ridge and slight knob. On red schist, 
with numemus oasts, both raised and sunken, long, ova), ana 
round. On this hand-sm'dinen occur such smooth convex 
casts, with central pit, as tW shown in lfichtor*s ^ Beitrag/ pi. ii 
%. 27. Referred to C* 9crolneulaiaj lUchter,^’ but proMbly 
E* serratostriata* 

Fig* 0. Hollow oasts of a pair of opened valves, with ridmjs within, which 
represent the nuohal furrow of each valve. In dull purpUsh- 
red schist. Referred to **C* ta^Ua, Richter,’* but oonssponding 
in some respects with *^C* ItdtyrinMca** Richter (see 9). 
The smoothWss of the delicate oostuhs and ihm circular 
arrangement may be distinctive features ; but, on the other 
hand, theso may possibly be modifications from pressure. The 
figur^ ** (<Zeitechr.’ pi. xx. %. lx) bos cemcen- 

tnc riblets ; but they are pitted. 

Fig* 7* Hollow cast (somewhat crushed) with ridge end knob. In dark- 
grey schist, with both concave and convex casts, various^ 
squeezed. Referred to ^ C taniaUif XUchteri*’ but fi^bably Js* 
ierratoitriata* 

Fig* 6. Convex, somewhat fiattened, cast ; in pnrpKsh-grey schist, with 
both raised and hollow casts, but low and sEafiow. RiUetS 
strong and slightly serrulate. Refsned to ggraUtf Ridbtsr.** 

Fig* 9, Shallow hollow cast, with the furrow-easts much modified by 
pressure. In pale^utpllsb-grey schist, with a few ihallow ana 
imperfect oasis. RelSmd to C* Eichto,” with 

the figure of which (in ^Zeitsehr.’ 1869, pi. xx. fig. 12) H 
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acrreea an to ibti braxiduiig iwd «ii«8toiiioatiig of the oonoentiio 
coatttlm. 

Fig. 10. Small; oblotig^; hollow, caaL with ridge reaching all aeroa^ 
owing to unequal pvwure. fWow-caats broad ; mtemal lines 
hero and there showing indicaticms of bases of spines. On 
reddish schist, with many modified casts. Referred to C. 

and somewhat corresponding with ^Zeitschr.’ 1809; 
pi xxi. fig. 1; hut unlike our %. 7, which Is referred to the 


same. 

11; 12. Hollow casts, with ridges and knobs faint; fhrrow*«ast8 
broad : costulm thin and slightly irrc^gulsr. In dark purplish- 
red schist; with similar casts, rariously modified as to shape by 
pressure, and with numerous inner and outer moulds of annu- 
lated Teniaculites. fig. 11 shows a specimen somewhat 
shortoued by pressure. These are referred to 
lUriataj' hut apparently belong to the more oblong form, with 
coarser furrows, wliich more nearly corresponds with JBiUomi$ 
ggraUt (Richter). 

Ftgs, 14. Hmall alinoud^shap^; hollow costS; much like fig. fi; and 
on the same hand-specimen. Referred to ** C. wrwnc^data^ 
but probably belonging Ui E. mratostriata. 

Fig. 15. Outline of a small smooth cast of a shortened valre ; others of 
a larger size occur on the same slab, which bears also the spe- 
cimens figs. 5; 13, 14, 10. Referred to C. McrohiculaUi^* nut 
probably belonging to E. $erruiogtnuta. 

JtHg, 10. Small, convex, smooth, subglobular cast, of a squeeied-up and 
shortened valve, with central pit and furrow, exaggerated by 
tominal pressure. On the same piece of red schist as that 
yielding 1^. 6, 13, 14, 15. liemired to *‘C. Mcrchitmiata *** 
probably £. mrtrKtcatriata. 

Fig, 17. Outline of a broken hollow oast of the dorsal edge of two united 
valves, with a slightly raised scam along the pinction of the 
valvei, and a veiy fiiint cross ridge. In rodcush-grey schist, 
w^herii^ brown, with Tentaoulites; and numerous casts, both 
raised and hollow, of E, m^rai^yitriaia. The specimen is marked 
Ventralseite von C tmMa but it is the dorsal, and not the 
ventral, edge of the closed carapace of the common Em^nm, 

Fig, 18. Shallow hollow cast, with remains of the test: furrow-oasts and 
lines quite smooth and sharp. In dark schist, with scattered 


differing considerably from pL xx. fig. 16, ^Zeltschr.^ 1869. It 
is not very distinct from our figs. 4, 8, m 11, 12, except that 
the costnlis are smoother and make two mMs near one end of 
the valv% a pattern obscurefy traceable iu flg.4. 


Chnolution. We maj conolade, as fax as the present evi> 
dsnee permits, that figs. 1, 3, 6, 7, 18, 14, 15, 16, and 17 
betoDg to EnUomu aamitottrtata (oandbetgertf fig** 3 u^d 
6 to £. teMS2Zs (Riiihter), fig. 9 to E, hltyirv^tca (Richter), 
figs. 4, 8, 10, 11, 12, and Is to E. gyrnia (Richter). 
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XXill. — On (he Natural Term of Lifi and of its chief Periods 
in the ITipvopoiamtfs (Hippopotamus araphibius. Linn*), 
hy Prof. Owen, O.H., F.lls., F.Z.S. 

It may bo intisrostiuji^ to note, in relation to the longevity 
of wild mauimals (a constant in the dcU‘nmnation of 
which it is difficult to gut facts), that tlie liippopotamus 
the caj>ture of Axhich, shortly after birtli, is noted in the 
* Annals & Magazine ol Natural History’ for June 1860 
as having uccmiucl iu August 1849. died at the Zoological 
Gardens jn Maicli 1878. Thu conuitions under which this 
animal lived to the age (>f twenty-eight years and eight or 
nine months, were sucli as to Rupj)ort an inference tliatit died 
of old age, and that the natural term of life of Hippojwtamm 
amphibius may he set down at thirty years or therual>outH. 

No special morbid app(‘amnce was discovered to suggest 
that death from old age had been anticipated. The worn 
state of the teeth w^us that of a vegetable fc<»der at the close 
of natural life. It may Ihj thought that some allowance should 
he made for tlic artificial conditions under which this male 
hippopotamuH lived ; yet its health and vigour were such as 
to enable him to j)rocreate. 

The first offspring was a male, which was born Februaiy 22, 
1871 ; it died on the 23id of the same month 

The father had attained a size in 1854 indicative of the 

I irocveative period : but the exorcise of the faculty was de- 
ajed both hy the later acquisition of the female ana the state 
of their abode. 

Mr. Baitletf informs me : — I believe the rc^ason she did 
not breed sooner was the fault of the cemstruction of the water- 
tank. I had the tank made to slope gradually at the side ; 
and this form of laiik enabled the animals to copulate, whereas 
the sudden droi) ol 2 feet was unsuited to the purpose^* t* 

The pregnant state of the female was suggested' by a 
considerable (4iangi» in her habits and appearance.^’ The 
coitus had been noted as on June 29, 1870, giving a period 
of gestation of 7 months 22 days. » 237 days. 

The periods of gestation of the Hippopotamus amphtbius 
determined at the Zoological Gardens of Amsterdam are 
from 7 months and 21 days to 7 months 25 days. 

The second offspring of the same parents at the London 

* < Procet»diiitfM of the Zoological Society/ March 1871, ''Notes on 
the Birtlj of a fljiipopotamiis in the Sodetys Gardens/’ by A 1). Bart- 
lett, Superintendent, 
t Letter, July 17, 1879. 
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Zoologieal Gttadem was bom Jmmry 7) 1872*, m>8 wm 
bemttm Ifi^ 27, 1871. It was a feoiato,' aad died on the 
l(nh Jannsij, 1872$ the gostatim was 227 days, beng 10 
days shorter man in tlie case of the inale oflhpruw. 

On Kovetobor 8, 1872, the Seccetaiy r^rts * the birth oS 
a tliird hippoMtamus {Hipp<^otemn$ m^ibitu)^ whidi had 
taken place mat day in the Society’s Gardens at 7 A.M. 
The period of ^tation in the present instance had been eight 
calendar monuis loss four days, according to the keeper’s 

observations ”t. 

The coitus here is noted os on Hsroh 9, 18721. 
spring was a male; and the gestation was five days longer 
than m the case of me first male, and fifteen days longer than 
in the case of the female ofihpring. 

Since this birth the mother has ceased to breed ; she is four 
years younger than the male. The female hippopotamus in 
the menagerie at Amsterdam produced young as soon as slio 
was full-grown. 

The term of growth of the hippopotamiu appears to be 
about five years; it extended, in the instance of the mide 
bora in midsummer 1849, ss to length, to the year 1854 ; but 
the well-fed animal gained in bmk daring some following 
years. The procreative period, oommencing probably in 
1854, was continued up to the year 1872, and ^haps a 
few years later, say to 1675, when the animal had attained 
the age of 28 years ; this would leave a period of four years 
for olu age. 

An approidmate oonclosion as to the natural term of life in 
mammau mav be made upon knowledge of the duration of 
one of the well-marked periods of existence. These are three, 
vis. the “ preprocreativ^” the “ procreative,” and the “ pos^ 
procreative” periods. In the human sulgect tire first is modi- 
fied to a small extent by latitude and climate. Taking an 
aven^ as st 18 years, the procreative period mav be set 
down as at ikeee times that extent, carrying on the ufe-term 
to 72 yeSFS, If file postorooreative equM tae peemnereattvo, 
life will exfeoid to 90 vesrs. 

If the first period of life be dhataoterised by the soq^ttioa 
of niU giowfii, then a man might sorvive as long allter the 
ntocreative pmiod, ending say st 75 in the male, as he had 
uVed to aoq^nire matnrity and oompleto oasifioafion, say at 90 
ymbf and so reach the me team of 105 yeaM. 

* 6w"^«mmlhsTiaDeislAaatmByaftheBbppopot*tuas,”byJ.W. 
CSsritt f .K.8., Prtto, Zed. Soo. 1973, p. I85, 

t Keport on the sddifknu to the eodoty^ ftloniuwifo, by the Soon- 
1^. Zod. Boo. IS72, IK 79S. 1 lUd. p. 81V, 

Ann. A Maff. iV. M«t. gfer. 5. Vol. iv. 14 
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Tlie aBcortaincd relative duration of the three perioda above 
defined in the artiodactj le manimals moftt nearly approaching 
the }Iippopoi>amus avipluhius in size, aupportn the conclusion 
here endeavoured to be diiiwn froui what could be ascertained 
of these periods in tlic captive male in the Gardens of the 
Zoological Society of London, viz. that the duration of its life 
under these circunistanKs must be that, or nearly that, of the 
individuals of the Bpeci<*s in their native land and wild state, 
which may accordingly be set down at or alxmt 3t) years. 

It is but due to tlu' responsible officers in charge of the 
exotic animals in that noble eslablishnicnt, to bear grateful 
testimony to their sncce*Ai*ful tteatmont, and to their exn<*t oli- 
servations and leeords of phenomena essential to the a(lvanc<'- 
ment of the scieiicc of Natural History. 

ririti'^h ’Muhcmn, Jul> liO, H70, 


XXIV. — On soine neir atul rare Brituh Sjfpulcrs^ with Cfm- 
rarters of a neiv Genus, I5y the Hcv. O. P. Cambhidok, 
M.A., C.M.Z.S., &c. 

[VJate XI I. j 

iny last conmiuiiication on Biitisli Spiders (Ann, & 
Mag, Nat. Hist. Feb, 1878, ser, 6, vol. i. p, 105, pi. xi.) I 
have l)een enabled, thiongli ray oun reseaiehes and the kind 
assist anec of sevcial fiicncla and lelativcs, to add thirty-nine 
species to the list of tlh)«c then known to Great Biitam and 
Ireland. Fifteen out of the thiity-nine appear still to be 
undoseribed ; twelve otlicrs have not hitherto been recorded as 
British, though knoun on the continent of Europe j and the 
twelve lemaiiiing species have lately been desciibed, cither 
as new to science or to Britain, in Pjirt 1. of The Spiders of 
Dorset,” published in the ‘ Taansactiuns of the Dorset Natui*al- 
Histoiy and Antiquarian Field (/lub ^ for 1879. The fifteen 
new species, aliovc lefcnred to, are described in the follow- 
ing iiages ; and seveial of them aic figured in the accompanying 
Plate, A list is also appended ot those spiders not before 
recoi-fJed as Britisli. and of the others mentioned akive as 
described and rec^orded in ‘‘ The Spidc'rs of Dorset/’ 

Several of the species included in the total (484) of British 
spiders recorded up to tliC time of the publication of my last 
communication (Febumiy 1878) have since been ascortnined 
to be synonymous witli others previously known. The num- 
ber now eonsidcie<l to bo British, so far as tliey arc known tip 
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to the preheat time (Aug. 7, 1879), is 619 ; and, of these, 364 
have 1)^ met with in the couuty of Dorset* 

Ou one of the spiders uow deacribod a new genus is founded* 
This little spider {Theridiosoma argente&lum) is of ^eat 
interest as well as beauty, and forma a link between TheruUon 
and E}^%ra. The anai-c, however, of a very closcdy allied 
8l»ecics* is fas described by Dr. Ludwig Koch) decidedly of 
the ty{)c belonging to the TheridiideSy in whicli family the 
picttcnt spider must therefore be iucludtm* 

Order Akaneipea. 

Fam. Draasides. 

(fcmis ONAnrosA, Latu 
Gnaphom sp. n. 

of ail immature female 2 lines. 

^riim spider is of a rsitlicr flatter form than Gnaphom anahra. 
t’ambr. The logs are stronger, and the ccphalothorax is ctevoid 
of the strong, dark, V -shapea marking cliaractcristic of that 
species. The colour of the ceplialothorax is pale yellow-brown, 
tnickly mottled and suffused with a deeper hue* and edged with 
a brown-black marginal line. The legs arc pale ycllow-browui, 
more or leas suflused with a dark(‘r colour. There ai'c no 
S])ine8, apparently, on those of the first two pairs, exe^Jpting 
two of a strong bristly nature on the upjicraide of tlic femora. 
All the tibte, tarsi, and inetatami arc himished above with a 
few long, erect, slender hairs. 

Relative lengtli of the le^ 4, 1 , 2, 3 ; but the difference 
between those of the first and fourth pairs is alight. 

The palpi, falces, and maxillai are similar in colour to the 
legs, while tne colour of the sternum is like that of the cephalo- 
thorax. 

The eyes, though very similar in general sissc and position 
to those of G, anglicay are more closely grouped and form a 
more rectangular area, whose trausvorae diameter is also 
shorter in proportion to the longitudinal. 

The abuOmen is rather broaL and of an oblong-oval form 
truncate before; it is of a dull brown colour, the slightly 
reddish*^yeUow adpressed pubescence being mixed with longer, 
stronger, prominent, black bristly hairs. 

The example above described was found under a stone near 
Sherborne, in the spring of 1878, bv my nephew, Frederick 
Octavius Piekard-Cambridge. Altnough, owing to its not 

♦ Thm(Um\ L Kui.Ji, Nurembeiif, IH78, 

14 ^ 
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lieing adolt^ ita best specific characters arc not developed, I 
have ventured to describe it as a new ajHscies ; it is, at any 
rate, distinct from (7. angltca. Cambr*, and G. lugvhria^ C. L* 
Koch, the only other liritisli forms of the genus yet dis- 
covered, 

Genus Dbassuh, 

Drassus minors sp, n. (PL XII. fig. 1 .) 

Adult female, length 2 lines. 

CepheJothorax elongate-oval ; lateral constrictions at caput 
slight; the profile line forms an even, but not strong, curve; 
clypeus not exceeding in height the diameter of tlie fore- 
central eyes. Colour pale dull yellow-brown, some dark 
veinings indicating the normal indentations. 

Eyes rather largo and closely grouped, in the ordinary two 
curved transverse Tines, but not very aifferent in sisse; the hind- 
ecntial jiair oval and oblique, their most proximate points sepa- 
rated from each other by less than their narrowest diameter, 
and eacli is separated ]»y only a veiy slightly greater interval 
from the hiiul-lateral next to it. Fore-ocnlral pair large, 
sepaiated by a very small interval, and about equally distant 
from the fore laterms. 

Legs not very long, but strong; relative length 4, 1, 2. 8, 
rather paler in colour than the cephalothoiax, and funnshed 
with a few spines, chiefly on the tibifc and metatarsi of the 
third and fourth pairs of legs. 

Falces moderately long, tolerably strong, and rather darker 
in hue than the legs. 

Maxillae strong, of ordinary form, curved and inclined 
towards the labium, but with a very slight impression across 
the middle ; colour darker than that of the cenhaJothorax. 

Lahiim oblong-oval, longer than broaa, apex rather 
rounded, and rather darker than the maxilla?. 

Abdomen elongate-oval, rather truncate before : colour dull 
sooty-brown, with a somewhat deeper longitudinal central 
stripe on the fore half of the uppersiac; on each side of this 
are faintly visible the usual dircc elongate pale spots in a 
curved longitudinal line, followed by a yerj faint indication 
of the usual transverse angular lines. The underside in 
paler than the upper, and the whole is clothed with very short 
pale hairs. The genital aperture is tolerably largo, of cha- 
racteristic and distinctive form, with a rod-brown corneous 
margin ; and immediately behina it are two ted-brown, shining, 
circular, convex sjiots close to each other in a transverse lino. 
The whole is surrounded by coarse, dark, converging hairs. 

An adult and iw^o immature females of this species were 
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found at the roots of coarse grass and herbage on tlio Wey- 
inouthaido of the Chesil Beach| near the Portland Station, 
on the 6th of Juno, 1879* It is allied to Draesus criminatisj 
Cambr., and />• inJuscaiuBj Westi%, but is very much smaller 
and differs totally in the form of the genital aperture, as well 
as in the rolative position of the eyes, tliough resembling them 
a good deal in general form and colouring. 

Fam. Thoridiidaa. 

Genus Steatoda, Sund. 

Simioda Clarhiij sp. n. 

Lon^h of an immature female, 2 lincH* 

Cephalothoraa: constricted laterally on the margins at caput, 
and of a yellow-brown colour. 

Kyce rather large and closely grouped in a transverse-oval 
figure ; those of ttie hind^ntral and lateral pairs nearly equal 
in siac and pearly white; those of fore-central pair dark- 
coloured, further apart than those of hind-central pair^ but 
forming a line of nearly equal length ; those of the hinder 
row equidistant from each other, and separated by intervals 
of less than an eye’s diameter; tlie four centrals form a 
square. 

Legs short, 1, 4, 2, 3, tolerably strong, and of a brownish- 
yellow colour. 

Ahdimm oval, tolerably convex above and projecting a 
good deal over the bas<^ of cephalothorax. Colour brownish 

{ rellow-white on the upjicrside, with a broadish submarginal 
Kirdesring band of red-brown, interrupted at the fore extre- 
mity and at three other places on each side by transverse 
brownish-yellow distinct lines ; sides and underpart brownish 
yellow, the former marked and spotted with reddish brown 
near the posterior extremity. 

Biemum dark yellow-brown. 

A single example of this very distinct speoiea was received 
some years ago, amoifig <>fbcr spiders, from the late Kov. 
ll^let Clark, uy whom it was found near Torquay. Owing 
to its having b^n accidentally mislaid until very lately, it has 
hitherto escaped notice. 

THfiBimc^MA, g. n. 

Oq^kaloihorao! short ; thmrax round-oval, gradually rising 
in a curve to the ocular area ; caput strongly constricted on 
the lateral margins, and deeply mdented on each side near 
tlie thoracic junction. 
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Kyos of tolerable size, sul>equal and closely grouped, in 
two rovrs, the posterior row much the most strongly curved ; 
those of the fore-central pair placed on a tubercular ]>romt- 
nence. Four central eyes form a trapcjioid whose anterior aide 
is shortest. 

Leys short, moderately strong ; relative length 1 , 2, 4, it, 
or 1, 4, 2, 3, fumished witli coarse liaira and a few slroiig 
bristles only. 

Maxilhv short, strong, and straight, convex in front, bvond 
at their extremities, where the outer side is well rounded, and 
the inner side rather less so. 

Lahium short and somewhat semicircular, 

AMomen large and globular. 

This is a genus of very great interest, and appears to be a 
connecting link between Thertf/ioo htuI EpeXra, Dr. L. Koch 
includes n very closely allied speeies, found near Nuremberg, 
in tlic genus Iheridion (7\ yemmosuvi ) ; but the form of tlic 
mnxillic and the stronger legs seem to exclude it entirely from 
that {jrou|i, and to necessitate a new genus for its reception. 
Dr. Koch describes the snare os consisting simply of a few lines 
srjiuu from plant to plant. This liabit, togetlier with some 
structural considerations, exclude it from the Koeyrules. whi<*h, 
however, it resembles in the form of the maxillsie. The egg- 
cocoon is described as pear-shaped; it is suspended by a 
slender footstalk, and is apparently very like that of Era 
thoracica, 

Theridiosoma wyenteohm^ sp. ii. (PI. X FI, fig. 8.) 

Adult female, lengtli very slightly over 1 lino. 

The colour of the cqdiaJUiinorax is yellow, tlio caput stiffUBed 
until sooty blacky especially on the sides near tne occiput ; 
a few hairs are directed forwards trom the ocular area, with 
sf)me others disposed in a central longitudinal line running 
backwards. 

The occupy the whole widtii of tlie caput at its rather 
produced extremity ; those of the hind-central pair are of a 
bluish-grey hue, and are nearer together than each is to tlie 
hind-lateral eye on its side; the interval being about half 
an eye’s <liameter. Those of each lateral pair arc placed 
sliglitly obliquely on a tubercle, llip hinder one being the 
smallest and of a pearly- white hue ; tlie fore-laterals are pale 
greyish ; the fore-centrals are seated on a rather strong tuW- 
cular prominence, and are dark-coloured and not easily seen ; 
the hinder row is much more strongly curved than the ante- 
rior one ; the eyes of the latter are near together, but not con- 
liguous, the interval between the foro-contrals being very 
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timall, while that bctwcan each and the foro4ateral on its aide 
in a little greater. 

The /e^/s are short, moderately strong, 1 , 2. 4, 3 ; but the 
difference* between 2 and 4 is very slight. Their colour ia 
yellow, the tibiao tinged with brownisli orange, and much 
stronger than the metatarsi ; the extreme poiitt of the meta* 
tarsi and the fon* half of the tarsi are black* Their ariuatnrc 
consists of hairs and a very few prominent and rather stmng 
bristles only, tiono of the latter, however, being stifficicntly 
strong to be called a spine : the tarsal claws are rather wt*ak. 

TIu* p(dpi arc slender, snort, of a yoilowish colour, tipped 
with blaclush, and funiished with coarse bristles. 

The falees are moderate in length and strength, vertical, 
and similar to ihe logs in colour, the dcnticulations being very 
minute. 

'rhe maxiUtr are of a dull yellowish hue ; and the labium 
is rather darker-coloured. 

The is of a somewhat subtriangtilar form, yellow 

along the middle, with a broail dark ycllowish-brown border. 

'Ine abdomen ia very large, globular, and projects greatly 
over the base of the cephalothorax. It is very tainly clothed 
with hairs, and ia of a shining silvery-white colour, with a 
golden tinge on the middle of the upperside, and clouded in 
parts with a pale brownish-claret hue, forming a definite 
though not a very strongly marked pattern ; and the whole 
surface is covererl with an irregular network of fine dusky 
lines. On the fore part of the upperside is a ring formed by 
a band of a pale claret colour ; the enclosed space bears a 
blockish cruciiorm marking; this is followed bv a somewhat 
dagger^shai>ed marking of a similar hue, which runs into a 
lm*ge, quaarate, dull maret floured area; this area is rather 
the palest along the middle and at the fore extremity, but 
reoones quite to the spinners, on each side a little above which 
there is a mthor large silvery blotch, with another, smaller one 
still nearer to the spinners. The aides are marked with a 
strong oblique claret-coloured stripe or band. Tlie under- 
side is reddish brown. The spinners are short and compact, 
the tour outer ones equal in length* The ^nital aperture is 
rather large, of a transverse somewhat oval form, and placed 
behind a strong shining black prominence* 

A sbgle example of this voiy pretty and distinct little 
sfyWer was found among low lierlmge on the edge of a watety 
swamp near Bloxworth, on the 31)th of June, 1870* It is 
closely allied to Tk^rid^n L. K* ; but on compari- 

son W'ith types of that sjiedtes roci'ivcd from I)r. L. Koch, I 
think it is of a distinct species. The colouring and pattern 
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arc diflferent, the tibice of the first pair of legs are rather 
longer and stouter, lind the interval between the eyes of the 
hina«<$entral pair is greater. 

Genus NnniEiiE, Blackw* 

Neriene reprol>ay sp. n. (PL XII. fig. 2.) 

Length of the adult male very nearly 1] lino. 

The cephahthorfijo is of a dusky yellow-brown colour, markcjjl 
with auiverging lateral indistinct markings of a deeper hue ; 
its convexity is moderate ; the lateral marginal compression 
at the caput is scarcely visible ; and the profile line forms a 
™dual and pretty even curve from the hinder extremity to 
Sic eyes. Ttie height of the clypeus slightly exceeds half 
that of the facial space. 

The eyes arc in the usual position, placed on black tuber- 
cular spots, and form an area whose transverse measurement 
is alK)ut double that of the longitudinal diameter. They arc 
of moderate size, and do not dificr greatly from each other in 
that respect: and the curves of the two rows (of W'hich the 
anterior is tlie shortest, and the convexities of which are 
directed away from each other) are as nearly as fiossiblc 
equal. The eyes of the hind-central pair are sepaiated by 
rather more than a diameter’s interval ; and their distance 
from the hind-laterals is considerably greater : those of tlic 
fore-central pair arc rather the smallest of the eight, con- 
tiguous to each other, and iKiparfited by a diameter’s inter- 
val from the fore-laterals ; those of eacli lateral pair are conti- 
guous to each other, and seated obliquely on a strong tubercle. 

TJie legs are moderate in lengtli and strength, 4, 1. 2, 3^ 
tapering regularly to their extremities, well furnished with 
coarse, rather prominent hairs, and a few slender erect bristles , 
and hairs ; they arc of a pale dull yellow-brown colour, rather 
do(^ning in hue towards their ex^mities. 

The/^oi/H are rather short, similar in colour to the 1^, 
excepting the fore part of the radial joint, which is blackish rod- 
brown, and the digital joint, which is ot a dark yellow-brown 
hue. The radial is rather shorter but stronger than the cubital 
joint ; its fore extremity on the upperside is produced, and 
strongly cmarginato or indented in a circular form, leaving 
two cusps, of which that on the inner side is slightly curve<L 
pointed, and of a corneous appearance ; this joint is furnish^ 
with coarse hairs and black bristles, of which those on the 
outer side arc most numerous and strongest. The digit^ 
joint is of moderate size, oval, with a large roundish lobe 
at the base on the outer side tinged with red-brown ; and at 
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tlio middle of tlie hinder cxtremily i« a short red-brown, some- 
what tooth-like, pointed prominence, whose point is diroctod 
outwards. The paljml organs are highly developed and 
complex ; a strong somewhat pointed process, with its inner 
edge minutely serrated, projects prominently downwards from 
near their centre ; and at their foi*e extremity on the outer 
side is another short strong one^ of a black hue, whose ex- 
tremity ap^icars to be subdivided into several short divergent 
projections. 

TliQ/alcee are similar in colour to the ccnhalothorax, mode- 
rately long, powerful, vertical, slightly oivergent at their 
extremities ; and each falx has a strong, sharj^jK^intal, tooth- 
like process in front, towards the fore extremity on tlic inner 
side. 

The mawilla? arc strong, especially at their base on the 
outer side, where the palju arc inserted, obliquely truncated 
at their extremity on the outer side, and strongly inclined 
towards the labium ; the latter is short, and of a somewhat 
semicircular form. 

The libdomen is oval, rounded before, pointed behind, and 
moderately convex aliove ; it is of a dull sooty yellowish- 
biown hue, clothed thinly witli coarse blackish hairs. 

This spider is allied to Nerimc lividay Bl., but may easily 
be distinguishcii by the tooth-like process on the falces, and 
the absence of the red-brown impressed spots on the upper- 
side of the abdomen, as well as by tlie totally different struc- 
ture of the palpi and palpal organs. It is also allied to 
Neriene {Drepanodue) alhipunctatay Cambr. ; but the bilid 
termination of the tooth-Hlce process on the falces of the 
latter, the armature of the tibim of the first and second pairs 
of legs, and the wide scjiaration of the forc-ccntral eyes, will, 
with some other important differences, distinguish the present 
species at once from that spider. 

A single cxam])lo of the adult male was found under a 
stone at Ringstead (on the coast between Weymouth and 
Whitenose), in April 1879, by my nephew, Frederick O. P.- 
Cambridge. 

Neriene rudisy sp. n. 

Length of the adult female rather more than line. 

The profile of the upper part of the caput of this spider 
forms a strong curve, tne occipital region being considerably 
convex ; the lateral constrictions on the lower margins of tlie 
caput are but slight. 

The colour of the cephalothorax is a bright shining yellow- 
brown; the Uge (which ore tolerably long, rather slender, 
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and furnished with hairs and a few fine bristles) being a 
little lighter in liue, while the falces, maxilla’, labium, and 
sternum are darker. Tlie falcos are long, i)(>wcrful, vorti- 
cal, and prominent near their base in front, being also armed 
with a row of five strongiah teeth on the inner wide of tlie 
extremity of each falx. 

The e^yes arc in the ordinary position and placed on dark 
tubercles ; they are rather small, and do not differ very greatly 
in siae. Tliose of the liind-coiitral pair arc much nearer to each 
other than each is to the hind-lateral eye on its side, the interval 
between them being equal to a little more than an eye’s diame- 
ter; those of the fore-central pair arc almost contiguous to each 
otlicr. I’hc clypeus projects evenly forwards ; and its height 
rather exceeds half that of the facial space. 

The arc tolerably lotig, similar in colour to tljc legs : 
the radial and digital joints arc of a deeper tinge, and devoid 
of any terminal claw. 

The abdomen is of an oblong, somewhat cylinJric-ovato 
form, rather broadest at its himler extremity; its colour is 
black; and it is thinly clothed with hairs* The genital aperture 
is large, prominent, of characteristic form, and of a dark 
blackish and red-brown colour. 

A damaged exam j)le of the male appeared to show but little 
difterence from the female in general character and appear- 
ance. Tlic fnlces, however, are leas powerful ; and the abdo- 
men is shorter and less cylindric in form. The palpi have the 
cubital and radial joints short ; the latter is considerably pro- 
duced at its fore extremity on the iippcrside, the termination 
k’ing obtusely j)ointcd and directed slightly outwards ; and 
on the outer margin of the radial joint is a rather dense tuft of 
strong black hairs. The digital joint is large and of a short 
roundish-oval form ; the palpal organs are prominent and 
complex ; near their extremity, on the inner side, is a strong, 
tapering, sharp-pointed, black spine, which curves round in a 
nearly cii*cular form underneath tlie fore extremity of the digital 
joint, and has its hair-like point in contact with tlie outer side 
of the palpal organs, at whoso extremity there are also several 
other ])roinincnt corneous processes and spines. At the base of 
the palpal organs, on the outer side, is a strong curved process, 
somewnat obscured by the tuft of hairs on tlie outside of the 
radial joint. 

Examples of this spider, which I believe to be hitherto 
nndescribod, were contained in a collection made by Mr. II. 
(1 Young of Glasgow, near that city, and kindly sent to me 
for determination. 
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Kerienc eMlarav^y sp. ii. (PI. XIL fig. 3.) 

Adult male, length 1 line. 

Ve^^dtalothoraoc oval, with little or no lateral marginal im- 
])reft»ion at the caput ; the profile line forms an even slope, 
with the slightest possible curve, from the hinder extremity 
to the occiput, which is a little gibbous ; the ocular area 
nlopoH forwards ; and the elypeua (the lieiglit of which exceeds 
half that of the facial space) is rather prominent at its lower 
margin; immediately behind each lateral pair of eyes is a 
small, slightly elongate, but rather deep indentation, on the 
inner side of which is a distinct trianguiHr Idock spot. The 
colour of the ccphalolhorax is a deep rich brown; and its 
whole surface is very finely and thicKly ])unctuoso. Along 
the central line of tlic caput is a single row of four or five 
bristles directed forwards ; and a few others occupy the ocular 
area. 

The cj/es are not very large, nor do they diflfer greatly in 
size ; they are in the usual position — rather closely grouped 
together, the two rows being near to each other. Inoae of 
the hind-central pair are separated fnmi each other by rather 
loss than a diametei’s interval, and from the laterals by 
rather more Ihan a diameter ; those of each lateral pair arc 
seated slightly oblitpiely on a strong tubercle. 

Tlie arc slender, tolerably long, of an orange-yellow 
ctdour, furnished with hairs, and with two or three very 
slender erect bristles on the genual and tibhil joints ; relative 
lenffth 1, 4, 2, 3. 

The paJjn arc slender, moderately lon^, of a jialc orange- 
yellow colour, the digital joints bn^wn. Ine radial and cubital 
joints are of the same length ; the former is the strongest, 
and has, at the inner side of its fore extremity, a sh^vtly 
tapering, curved, and obtnsely-i>ointed reddish-brown apo- 
physis, rather less in length than the joint itself. The digital 
joint is rather large, and has a strong lobe or protuberance on 
the outer side. The palpal oigans are not very prominent, or 
very complex. A slender, black, filiform spine issues from 
their base on the outer sido^ crosses over to the inner side of 
tlicir fore extremity, which it encircles, passing close beneath 
the point of the digital joint, and forming a sinuous coil at 
thoir fore extremity rather on the outer side, in contact with 
some semitransparent membrane. 

The^fo^^ are strong, divergent, prominent in front, and 
the extremities rather attenuated. Their colour is like that 
of the cephalothorax ; towards their outer margins, and more 
sparingly in front, they aiv furnishod with some minute 
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tttbercleB, each terminating with a fine hair; and on their 
inner sides are some sharp tecth^ tlie hmgest and stron^t 
of which is placed in front of tlie rest, just at the point where 
^the attenuation begins. 

The maxilla* are strong, much bent and inclined to the 
labium, and furnished on tneir outer sides with some denti** 
form tubeix^les, each of which ends witii a bristle. 

nic lahtum is very short, truncated at its apex, and (with 
the raaxillas) of tiie same colour ns tlie falces. 

The sternum is large, heart-shaped, very finely punctuose, 
and of a deep blackish -brown colour. 

The abdomen is oval, moderately convex above, and pro- 
jects a little over the base of the cephalothorax ; it is of a 
dark blackish olivc-grccn hue, thickly covered (\vlien seen 
through spirit) with pale yellowish lines and spots, and 
clothed with shoii; hairs. The spinners are short, of a palo 
colour, and placexi in a sort of sunken hollow, or pit, of a 
circular form. A little way in front of them, beneath the 
alidomen, are two partallol transverse folds in the epidermis, 
within whicli I conceive there may be the external orifices to 
some Bupemuraerary breathing-organs. 

A single example of this very distinct spider was found by 
myflclf among moss in a fir-plantation near Bloxworih, on the 
17th of May, 1879. It is evidently closely allied to Neriene 
sulcata^ Bl., a spider 1 have never seen ; Imt as Mr, Black- 
wall docs not mention the very remarkable and easily-observed 
characters furnished by the tubercles on the falces and max- 
illso, I think there can bo no doubt of its specific difference. 

Neriene n^aria^ sp. n. (PI, XU. fig. 4.) 

Length of the adult male 1 line. 

The cephalothorax is of ordinair form; the lateral con- 
striction on the lateral margins of the caput is aliglit, the 
occiput a little rounded, ana with only a slight depression 
Iwtwccn it and the tlioracic indentation. The oblique indenta- 
tions marking the junction ot tlie caput and tliorax arc strong, 
and, together with those on the thorax, are marked by dui^y 
black converging lines, the general ground-colour being dull 
^cnish olive yellow-brown, with a black marginal line, 
llie height of the clyi^eus, which is a little gibbous or rounded 
in profile, is rather more than half that of tlie facial space. 

The eyes are in two curved rows, well separated from each 
other, and occupying the whole width of tne upper part of 
the caput, the cuito of the posterior row being the strongest. 
The length of the anterior row is but very slightly sliorter 
than that of the posterior on6 ; the eyes of each of the lateral 
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pftirs Afe oonttguotis io eadi otiher^ imd seated on tubercledi 
Wing thus but yc^ slighiiy oblique iit iihm position. Xbe 
eyes o( the posterior row me dP equal siae» ana separated hf^ 
equal intervals of no more than a diameter's eCKtent. Those 
of the fore^oentral pair are nearer together, but not quite con* 
tiguouB to each otaer ; the fore-laterals are the largest of the 
eight, and are distant lk>m the fore*centrala by about the 
diameter of the latter. The four central eyes form a narrow 
trapezoid, the anterior side of which is shorter than the pos* 
tenor. 

The Icffs are rather short, tolerably strong, their relative 
leii^h 4, 1, 2, 3 ; they aie of a clear yellow colour, iFumished 
with coarse hans and a fair number of short, erect, fine bristles, 
mostly on the tibim and metatarsi of tlie first two pairs ; a 
single stronger bristle also springs from the anterior extremity 
of uie genual joints. 

The are fiimilar in colour and armature to the legs. 

The fafees aiv vertical, moderate m length and stiength, 
divergent at their extremities, and similar in colour to the 
coplialothorax. 

The maxillit arc strong and a little inclined to the labium, 
which IS broad but short ; those parts are similai in colour to 
the falocs. 

The sternum is heart-shaped and of a deeper hue. 

The abciomen is of moderate size, and of a broadisli oviform 
shape ; it is of a dull blackish colour, palest underneath, and 
pretty thickly clothed with coarse hairs. The process con- 
nected with the genital aperture is rather prominent, of a 
red-brown hue, and of characteristic form. A little way in 
front of the spinners, beneath the extremity of the abdomen, 
is a very distinct transvei*se slit, or narrow opening, of consi- 
derable length; this, without a doubt, is the orifice of an 
additional spiracular organ, and forms a very strong specific 
character in the present spider, even if it be of no greater 
systematic significance. 

A single example was found at the root» of herbage on Uie 
edge of the low cliffs liordering the Smallmouth Sands, near 
Weymoutli, on the occasion of the meeting of the Dorset 
Natural-liistory and Antiquarian Field Club, on the 2ud 
July, 1879. 

Neriene myatica^ sp. n. (PL XII# fig* 5.) 

Adult female, length 1 line* 

The ctfphahfhoraai is of an elongate-oval form somewhat 
drawn out at the fore extremity, the clyj)cus projecting, and 
equal in height to half that ot the facial space. It is of a 
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dull grccniflU ycllow-browu colour; tlie marguis and «ome 
vein-ukc converging lines blackisli^ and the fore i>art slightly 
suffused with a sooty hue. The hinder slope has a very large, 
deepish. extended indentation, giving it a hollow appearance 
in profile, witli a prominence at the thoracic ^]uaction, and a 
corrtispondiiigly deep doprossion directly behind the occiput, 
which is a very little gibbous ; the ocular area slojics for- 
wards ; and the clypous (seen in profile*) projects in a slightly 
upturned form: the whole profile line is thus clmractciis- 
tically, but unusually, im-gulai. 

Behind each lateral pair of eyes is a slight longitudinal 
iudcutatiou running backwards, I’lie ocular area is of a 
broadish trausversc-oval shajie ; ami the eyes arc ratlier closely 
grouped together; those of the hind-e(*ntral pair, which arc 
the largest, are further from cacli ether than cjmh is from the 
lateral on its side, the interval being about equal lo an eye^s 
diameter; the interval between the fore-centrals is very 
small, and each is contiguous to the fore lateral next to it ; 
the lateral pairs arc placed veiy slightly obliquely. 

The legs are slender, rather short, of a pale oranj^e-yellow 
colour, furnished with haiis and, cliietly on the tibial joints, 
witli a few erect slemlor bristles. 

The /alecs are small, straight, sliglitly inclined backwards, 
and (\\itli the maxillie, labium, ami sternum) Bimllar in colour 
to the ceplnilothorax, 

The iwJoinen is large, tolerably convex above, of a some- 
what oblong-oval form, and projects, though not greatly, 
over the base of the thorax ; it is of a dull black hue tingecl 
with oli\ e, glossy, and very sparingly clothed with hairs. A 
vciy broad strong prominent process is connected with the 
genital aperture, the extremity being of a somewhat recurved 
foim. 

A single example of this spider was received about the 
middle of June 1879 from my cousin, Colonel Pickard, R.A., 
by whom it was found at Balmoral Castle. Scotland. The 
very }>cpliar and irregular profile line of the cephalothorex. 
the projecting elypeus, and prominent genital process will 
serve to distinguish this species from all its cougeuers known 
to mo. 

Nerienc improha^ sp. n. (PJ, XII. fig. 6.) 

Length of the adult male, of an incli. 

Cej)halothoraa! dark black-brown tinged with an olive- 
greenish hue. Ocular ai*ea somewhat pioduccd forwards, but 
with no eiiiiiieucc or elevation on the caput ; profile level, the 
<lip between the caput and thorax very slight. 
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The egea are at the extremity of the ca|>ut, Tlic forc-ceu* 
trak describe a square whose posterior siac is longer than the 
^ rest. The position of the fore-central and lateml pairs is 
rather difficult to make out, owing to tlieir indistinctness ; 
but the interval between the eyes of the fonner considerably 
exceeds a diameter, 

LeffA moderately long, slender, yellow. 

FaJlpi short : digital joint and palpal organs very large, the 
rest very slenacr* The cubital joint is very short ; the radial 
stronger and cot»8i<lerably produced in front^ in a somewhat 
curved form, over the base of the digital joint, pointing out- 
wards, its extremity being deeply cleft, or biiid : the posterior 
jiortion of the bifid part is prominent and tipped with a small 
reddish-brown j)oint, the anterior jiortion is obtuse, and ad- 
heres more closely to the digital joint. The palpal oigans are 
complex, but tolerably compact ; and at their extremity is a 
very small, blown siniio, curved in a circular form, but 
almost conceah cl in a membranous substance. 

Abdomen black and glossy. 

A single example was received in 1878 from Mr. T. Work- 
man of Belfast, by whom it was ftmnd near that city, and kindly 
sent to me among some otlier spiders taken in the same locality. 
Subsequently (May I*'), 1871)) an adult and immature males 
wxrc found at Bloxworth, under some bricks in the Ilectory 
yard. In the form and structure of the palpi and palpal 
organs this snider bears much gentsral resemblance to 
kenai^ra erytnropusj Westr, (Cambr. ^ Spiders of Dorset,’ 
]>. 166) ; but tlic entire absence of any elevation on the caput 
distinguishes it at a glance fVom that species. The portion of 
stmeture also, in the palpus of that spider, corresponding to the 
|K)sterior part of the bifid extremity of the radial apophysis in 
the present specfics, emerges very distinctly from beneath the 
joints while in the present spider it ai>pears to form part of the 
npperaidc of it. 

Wahkma^ra mtnuimtma^ sp, n. (PI. XIl. fig. 7.) 

Adult female length ^ lino of an inch). 

The cephalotliorax, legs, palpi, falces^ maxillm, labium, and 
sternum of tliia exceedingly minute sjnder are of n not veiy 
deep brown colour, the genual joints of the legs being much 
paler than tlio rest. 

The abdomen is large, of a globular form, and projects 
greatly over the thorax, its colour Infing of a dull olivc-greon 
strongly suffused with a sooty hue, and its surface thinly 
clothed with short hairs. 

In its general form this little spider is very like T( 
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Ura brevipe$^ Wefttn, resombHug it in the short broad coptmto^ 
thoraa:, short legs, and round abdomen. 1 1 is, however, a sm^er 
spider, and of a paler hue ; and although the eyes arc in a 
very similar general position, they are lar^ and more closely 
grouped together. The intorvaf, also, between those of the 
central pair of the hinder row is greater, being double that 
which separates each of them from the lateral eye on its side ; 
whereas in W. hrevipe^ the eyes of the hinder row are sepa- 
rated by equal intervals. In the present spi<lor the jiosition of 
the eyes approaches veiy neaily to that of lVwh\>mmn gihhum^ 
Westr. Tlic height of the clypous, also, in W. minutmima 
is greater than in W, hrempesy being very nearly equal 
to two tliiulft of the height of the ocular area, while in IF, 
hrevtpet* it is only a little more than one half of the height of 
that area. In the male (when diseoveied) the height of the 
cl^qieuH will probabK be found to c.rceed two thirds that of 
the ocular area, 'flie legs are slender, short, and furuislud 
with hairs, one oi two In'ing erect. 

Fiom Walcktnacta brenst^ Wid., the jmwnt spider may 
be diHtiuguish(»d. not only by the same characters in respect 
of the eyes which distinguish it fiom IF. hrevipes^ but by its 
much smaller size, paler colour, and the still greater propor- 
tional height of th(‘ clyncus, which in IF. brevia is no more 
than lialf that of the oculai* aiea. 

Two adult females were leceived from (Joloncl I^ickard, 
by wliom tlie^ were found at Ilalmonil Castle, {Scotland, 
about the middle ot June J879. 

Genus Linypuia, Latr. 

Linyj)hia subnignpcn^ sp. n* 

liCngth of an adult female, 1| line. 

The cephahthorcLv is of ordinaiy form ; its colour is yellow- 
biown, marked with a dusky brown marginal line and indis^ 
tinct converging bars, following the course of the normal 
indentations. There is also a central longitudinal lino of the 
same colour. 

The eyejt are seated on black spots, those of the posterior 
row foiming a transverse straight line, the interval Wtween 
those of the hind-central pair being greater than that lictwcen 
each and the hind-latcnii eye on its side ; the fore-central 
pair aic placed on a piominencc, which brings them rather 
considerably in advance of the rest. 

The legu are long, slender, and tapering, furnished with 
hairs, and distinct, prominent, but not very strong spines ; 
they aie similar in colour to the ceplialothorax, excepting the 
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tibisB and metaiaxni of the jSret, second^ and fonirth paira^ and 
part of the mctatarai of the third pair, which are of a deep 
blachish^brown hue. The lengths of the aecond and fourth 
pairs dider but little if any diing : the drat pair is the longeaL 
and the third shortest 

The ml^pi arc, like the le«, furnished with hairs and spines, 
and of a yellow-brown colour, the radial and digital joints 
black-brown. 

The abdofnen is oviform, and projects a little over the hinder 
part of the thorax ; it is of a dull yellowish-brown hue, marked 
(especially above) with numerous irregularly shaped, yellowish 
white, somewhat shining, cretaceous spots, whoso disposition 
leaves an indistiiK lly denned, longitudinal, central, yellowish- 
brown stn'iio on the fore half of the upperside, and some 
oblique lateral ones, 'llic genital ajicrture is small, not very 
prominent, but of characteristic form and dark red-brown 
colour. 

A single example of this spider was kindly sent to me by 
Afr. T. Workman, by whom it was found near Belfast in the 
autumn of 1S78. It is allied to LdnyjMa luieola^ Blackw. ; 
but the dark brown portions of the legs and palpi distinguish 
it at once from that and from all other siHscies known 
to me. 

Linyphia relativa^ sp, n. 

I^cngth of an adult male, slightly over I lino. 

(^ephahi}u>r<ur bioadiali oval, a veiy little constricted on the 
lateral margins at the caput, of a yellowish colour slightly 
tinged with brown, and with some lateral converging lines of 
a deeper hue. The hinder slope is rather abrupt, deeply and 
broadly indented ; and the prome line of tlie upper jmrt of the 
thorax and caput is level, with a very slight impressiou 
liehind the occiput. The ocular area is a little prominent, and, 
as well as the upper part of the caput, which is rather rounded, 
is thinly furnished with bristly hairs dii'ectod forwards. The 
height of the olypeus exceeds half that of the facial space. 

The eyeB are on black spots ; those of the posterior row are 
removed from each other by rather less than an eye’s dia- 
meter ; those of each lateral pair are placed obliquely ; those 
of the fore-central pair are the smallest of the ei^t, and con- 
tiguous to each other. The four central eyes form a square, 
whose anterior side, however, is much shorter than the reat. 

The leg% arc long, slender, 1, 2. 4^ 3, similar in colour to 
the cephalothorax, nimislicd with hairs and armed with long, 
rather slender, but distinct black spines : three of those on eacli 
of the tibim of the second, third, and fourth pairs, one on the 
Ann, ib Mag, N, Jlisf, Her, 5. Vol. iv. 15 
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genua, ami one on the inner aide of tl»c fore extremity of the 
femora of tlic first ])aironly, the tibise of this ])air liavhigfour ; 
there is a single spine also on each of the metatarsi. 

The palpi aic rather short, and similar to the legs in colour, 
radial and cubital joints are of equal length : the former 
is much the stronger, and is a little produced at its fore extre- 
mity on the uppcrskle ; it is furnished with black bristles and 
liairs ; four of the strongest of the former are curved and ta])er- 
ing, and form nearly astraiglit line from the base to tliC extre- 
mity of tlie joint, tlic line being also continued baekwtmls by 
another similar bristle at the middle of tlio fore extremity of 
the cubital joint ; these bristles arc all alxmt the same length 
and strength. The digital joints are of good size, and have 
their COHN ox sides directed inwards to ca(m other ; each lias a 
large lol>c on tlie outer side, and two small Hulxtonieal ])ro** 
minences at its posterior extremity. Tin* )>alpal organs arc 
prominent and complex, with a strong, subangnlaviy curvexl 
process at their base on the outer side ; tlie jwsterior extre- 
mity of this j)rocess is the largest and most prominent ; and 
tlicrc are some bristly hairs issuing I rom near the other (or an- 
terior) extremity. 

The/<^/cf^ are moderately strong, rather long, divergent, a 
little bent outwards near their fore extremity, and directed 
backwards, towards the stcriiuin ; their colour is a little 
browner than that of the ccphalothorax. 

The colour of tlie masnll^ is dull yellowisli, and the kihium 
and sfermim arc strongly suffused with brown. 

The ahdomm is short ovifomi, considcirably (ionvex above, 
and projects a little over the base of the cc])halothorax ; it is 
of a dull brown hue, broken up into blotches, or reticulated 
by pale irregular Hni‘S on the uj)por part and sides, the under- 
side being dork brown. 

An 'example of this spider was found among moss in Bcrc- 
wood, adjoining the Bloxworth woods, on the 2nd of May, 
1879. It is allied to Linyvhia aUicrinj Bl., but may be 
distinguisbed easily, by the aifferent pattern of the ecphalo- 
Ihorax and abdomen, and by the absence of tlic very long, 
strong, single bristle which projects from the fore side of eaA 
of the cubital and radial joints of the palpus of tliat species*— 
the bristles on those joints of the present spider being (as 
above described) more numerous, and, as nearly as possible, 
cijual in length and strength. 

Linypliia turbatrixy sp. n. 

Adult male, length 1 line, or a little over. 

'J'he wdiole of this spider is of a yellow-brown colour, the 
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cr])halotharax being the palest and clearest, and the abdomen 
tlie darkest, with a sooty hue. The caput and thorax are about 
level aa far os the thoracic junction, whence the posterior slope 
is distinct but not veiy abrupt ; l)ctween the occiput, which 
is rather rounded, and the thoracic junction is a very slight 
shallow depression. The clypeus is almost vertical, and its 
ludglit is less than half that of the facial space ; on the fore 
part of tl»c caput, and along the central line bju^kwards, ai*e a 
few strong bristly hairs, 

'^rhe c\f€H are of toh^rablo size, seated on black spots, and 
occupy fh(^ whole width of the fore extremity of the caput ; 
the interval between those of the hiud*ci*ntrul pair is distinctly 
greater than that between each of them and the hind-lateral 
eye on its side, being about equal to a diameter; those 
of the fore-conlral pair are contiguous to each otlier, and each 
is separated from the fore-Iaterai on its side by less than its 
own diameter ; tlie dire>c‘tion of the lateral pairs is slightly 
obli<^ue. The four control eyes form a square, whose anterior 
side IS rather shorter than the rest. 

lege arc rather long, slender, 4, 1, 2, 3, and fumiahed 
with hairs and a few spinc-Iike bristles. 

Tho palm arc short and slender ; the radial and cubital joints 
equal HI lt‘ugth ; the former is very slightly produced and 
rounded at tlic fon'. extremity on the upperside, and fur* 
nisheJ with bristly hairs ; the latter has a single prominent, 
tapering, slightly sinuous bristle at the fore extremity of its 
upj)er8ide. The digital joint is small, and of a narrow or 
somewhat oblong-oval form, rather excelling in length the 
nwlial and cubital joints together, and clothed with biistly 
hairs, espc'cially at the fore extremity* The palpal orgiuia 
are not veiy complex ; at their base on the outer side is a 
stmng, bent, somewhat crescent-shaped corneous process, 
the fore part being strongly omargiiiate : and at their extre- 
mity is a small, straight, sharp, black, thom-like spine, 
in contact with some semitransparent membrane. 

Th^ jideea are vertical, toleraoly long, but rather weak, and 
divergent. 

The atemum is similar in colour to the abdomen, which last 
is clothed with strong bristly haiiia. 

The female resembles the male in general form and colours, 
but is larger. The genital process is characteristic but not 
conspicuously prominent. 

Two males and a female of this spider were found in a 
swamp near Bloxworth^ at the end of June 1879. The male 
may easily be distinguished from Ltnyphia ohliviay Cambr,, 
L. obhta. Cambr., and some other allied and rather obscure 

16 * 
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species, by tlie very naiTOW form of the digital joints of the 
palpi. 

Genus DiiBA, Thor, 

. Duva devoniemisj sp. n. 

lAJngth of an immature female, nearly lines. 

The c^JialotlionuVj palpt^ and other fore parts are of 
a brownish^yellow colour, tinged with reddish ; a ratlmr 
radiated area at the thoracic junction suffused with wliitisii. 
The metatarsi, and tlic larger jiortion of the tibiae of the first 
two pairs, are armed beneath with two parallel longitudinal 
rows of spines. 

The iyes of the hind-central pair are nearer to each otlier 
than each is to tlic lateral eye next to it. l^he four central 
eyes form a sqj^uare, the anterior side being a little shorter 
than the iiostonor one. 

The mdo^nen is oval, of a pale dull brownish-yellow colour 
mottled with yellowish-white, and with some pale transverse 
lines along the middle of the upjiersitle. 

The spider above described was received some years ago 
from the late Itev, Hamlet Clark, by whom it was found near 
Torquay. It has been mislaid, and so overlooked until re- 
cently, M. Simon, who has examined this sficcimen, is of 
opinion that it Mongs to an undcscribcd speies. It is 
certainly very distinct from any other British 'I’homisid; 
probably, however, tlic colours have faded since it was 
caught. 


The following npiders are now for the jini time recorded ae 
British 


Genus Onaphosa, Latr. 

Gnaphosa lugubris, 

OnajyfwBu Ittffuhris, C. L. Koch, Dio Araehn. vi. p. 00, Taf. cxcv. fig. 473 ; 

E. Simon, Araclin. d. Franco, iv. p. 174, 

I have met with the female in the adult state in the montlis 
of September 1878 and April 1879, under old turves on 
Bloxworth Heath, together with numerous immature indivi- 
duals of botli sexes. It is nearly allied to Gnaphosa anglica^ 
Cambr., but is larger and differs in the structure of the genital 
aperture, althougli resembling that species very closely in 
general form anfl colours. 
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Genus Dbassub, Walck. 

Drasam tnfuacatua, 

Dra$sm infuscatm^ Westr. Ar. Suec. p. 347, 

An adult female occurred among dead leaves and moss in a 
wood at lilox worth at the end of September 1878. It is 
closely allied to Draaaua troglodytes^ C. Koch, and to Draaaus 
criminal isy Cavi:\hr,j but differs from both in tlic form and 
structure of the genital aperture. 

Genus Pbosthissima, L. Koch. 

Prosthesima Latreillii, 

JVoftihmma iMtreUlu^ Sim. Arachn. d. Franco, i\. p. 

Mvlamphora atrUy V, Koch, Die Arachn. \i. p. 88, 1'at’. tri. li^^. 103, 

Two adult cxani[)les (one of each sex) of this spider were 
found on Bloxwoith Ifeath in May 1877, but wore at the 
lime mistaken for Prosthesima nigritUy Fabr. {Drassna pusil^^ 
luSf BL). An adult female was received in the spring of 
1876 from Vontnor, and an adult male from Balmoral, where 
it was found in June 1879 by Col. Pickard, It. A. I also 
met with a female and its egg^cocoon under a stone at Pox- 
wcll, near Weymouth, at the iKigiuning of July 1879. The 
cgg-cocoon is of a lenticular form and of a dark yellowish 
rcu-brown colour. 

Although very similar in general appearance to P. nigrita^ 
the male may be distinguished at once by the structure of the 
palpi ; and the female by the form and stmeture of the genital 
aperture. 

Pivslhesima longfpes, 

Melafioj)fiora lom/tjm, L. Koch, Dio Arachn.-Fam, dor Drastiidoiii 
p. 147, pi. \i. nprs. 88, 80. 

Adult and immature examples of both sexes of this spider 
w’^ere found on Bloxworth Heath, under old turves and among 
moss and heather, in hioptember 1878. It may be distin- 
guished from its congeners by the much longer and more 
Sender legs, as well os by the structure of the pal)»i of the male, 
and the genital aperture of the female. 

Prosthesima latitans, 

Mdanophora httUm, L. Koch, E. Simon, Araclm. d. France, . p. 70. 

An adult male of this species was found near Lulworth 
Cove, Dorsotsliire, on the 20th of Jmie, 1878. It is closely 
allied to Prosthmma /keWiY, Heop, (Drossuh atcr^ Bl.), 
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but is of a more completely jet-black colour, and tlic palpal 
organs arc quite different in their structure. 

Ptosthesima lutetiana, 

Melan(*j)hora ' luteUana^ \t, Kueb, Die Araehn.-Fanh dor Draei'ideii, 
p. 157, Taf. vi. 100 ; and E. Simon, Amchn. do Franco, iv, p. 7H. 

Closely allied to Prosthesima niffrifa^ Fabr., but larger, and 
differs in the structure of the genilal apwirturc. An adult 
female, found at Dunmore in Scotland, was received in 1878 
from Mr. II. C. Young of Glasgow. Several immature 
examples, which T believe to ho also of this Hpi‘eics, wore 
received some years ago from Mr, W. Farren, by whom they 
were found in vVicken Feu, Cambridgeshire. 

Genus Dktyna, Sund. 

Dictyna viridiseitmu 

Aranea vindimwi, Walck. Fanno Far. ii. p. 212. 

Drasstts tdrtdmitnm, Walck. Ins. Apt. i. p. 231. 

Examples of the adult male of this spider, found at Box 
Hill, Surrey, were sent to me in March 1879, by Mr. T. 
Workman of Belfast. These examples were in bad condition 
and had lost their colour, but liave been identified for me by 
Mons. Eugbnc Simon. 

Genus Nekiene, B1. 

Nencne inva, 

Nenena wrt, (Jambr. IVoc. Zool. 8oc. 1875, p. pi. xliv. 11^. 5, 

Two adult males of this vciy distinct little spider were 
found among rushes and stodgy grass in a swamp near Blox- 
worth in May 1879. 

Neriene larbaia* 

Nerime harhata^ Thor. TijdB. Eat. xviii. p. 89 ; and 8v. Akad. Handl. 
xiii. no, 5. 

An adult male was kindly sent to me in March 1879 from. 
Glasgow by Mr. II. C. Young, by whom it was found in the 
neighbourhood of that city. 

Genus Waix’kenaera, B1. 

Walchenadm proTtiinula, 

Ertfjonv protninuluy CWbr. Proc. Zool. 8oc. 1872, p. 750, pi. xlv, %. 4. 

Examples of this sjiider wcixi found at Newhaven, Sussex, 
<ui fui’ise bushes in bloom, in the mouths of May and June 
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1871, by iiiyHclf and Mona. Eugbnc Simoiu I have abo 
received it from Bavaria and other parts of Germany. 

Genus Pnux)nuoMUS, Walck* 
rhihdromm constellatus. 

PhUodromm c(n%Bt4iUntm^ 8im. Amelin, de France, ii. p. 21>8. 

(Mosely allied to Philodrmnm aureolus^ Clk., but easily dis- 
tinguished, among other charm^ters, by the large, radiating, 
stellate, brownisli-yclJow marking at the thoracic junction. 

A single example of the female was found several years 
ago at IJloxworth, but has hitherto Ixieu overlooked among 
numerous 8[)ccimens of P. aureolas. 

Phi lodroin ns emarginal us , 

Pkilodrmnm cmanjmatuSf Schi. ; Simtm, Amchn. do Franco, ii. p. 1377. 

A single examnle of the female was found at BloxwortU 
some ycm*H ago, but, like the preceding species, Avas over- 
looked among specimens of Phhdromas aurvolm and P. ccs- 
piticoUs. It is closc'ly allied to I\ JinmttpcSj (Jambr., ot 
which T have, in the course of the year 187S, received adults 
of botli sexes from Mr. IL C. Young of Glasgow; but on u 
eomjmrison of these with adults of /\ rmari/tnatus^ sent to me 
from hVauee liy Moiis. Kugeno Simon, f believe the two to 
be distinct species. 


Species hdcly described in * Spiders of Dorset^ Pt. 1., as 
cither new to science or not before recorded as British, 

Genus Skukstuia, I^atr. 

Segestria havarica. C. Koeli ; O. P. Cambridge, Spiders of 
Uorset, pt. i. p. 8. Isle of Portland. 

Genus Ljocbamum, L. Kocli. 

Liocranum celere^ Cambr. L c, p, 40. Bloxworth, IXirsct. 

Genus IIahnia. 

Ilahnia Candida^ Sira. ; Cambr. I, c, p. 71. Portland. 
Ilahnia helveoluy Sim. ; Cambr. L r. p. 72. Bloxworth and 
North Wales. 

Gemib RoBKRTirs, Cambi 

/{obertus astuius, Cambr. l,c p. 103. Bloxwoith, 
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Genus Nebibnb, Bl 

Neriene dohsa^ Cambr. he. p. 126. Bloxworth. 

Ncriene jugulana^ Cambr. h c. p. 1S8. Sherborne, Dorset. 

Genus WAnCKENAEllA, Bl. 

WalcX:enaera craaaiceps^ Westr.; Cambr. he. p. 151. Blox- 
worth. 

Genus Linyphia, Latr. 

Ldnyphia FredericL Cambr. h c, p. 186. Warmwell and 
Sherborne. 

Ltnyphia deerpiena^ Cambr. 7. c, p. 208. Bloxworth, 
Linyphick idiolcommoideay Cambr. he, p. 212. Sherborne. 

Genus Eno, C. L. Koch. 

Era tuherculaia^ C. L. Koch; Cambr. he, p. 235. Woking- 
ham and Bloxworth. 


Notes on some other Bpiders ; xoith correction of errors in 
Notes on British bpiders^^ (Ann. & Mag. Nat. Hist. 

Feb. 1878, ser, 5, vol. i. pp. 105-128). 

Lethia patula, 

Ldhin patula^ Cambr. I, r. p. lOH. 

I had inadvertently overlooked the fact that at the time my 
notes on this spider were written (7. c.) it had already been 
described by M. Simon as a Dictyna (Arachn. de France, i. 
p. 197. It appeax-B, however, to be undeniably a Lethia. 

Lethia albi^raculis. 

Lethia aUneptractUis, Oambr. 8pidor» of Dorset, p. 58: and Ann. & 
Mag. Nat. Hist. Feb. 1878, p. 109, pi. xi. fig. 1. 

Adults of both sexes were again found at Portland on the 
6th of June, 1879. The male resembles the female in general 
colours and appearance ; but it is rather darker, and the spira- 
cular plates are devoid of the shining white hue observable 
(but. I find now, not invariably) in the female. This species 
is closely allied to Lethia suhnigra^ Cambr., but is, I think, 
distinct from it. • 

Cryphaca mmrens. 

Vryjthciica mccrena, Cambr. Hpidors of Dorset, p. 59. 

An adult female was found by myself on iron railings at 
Bloxworth in Ajuil 1879. This example conclusively proves 
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it to be a CrjfpJuBoaj allied to C. eilmcola^ Ilahifi, but smaller, 
and differing not only in colour and marking but in the 
stnicture of the genital a|)crtu^. The length of the adult 
female is barely over 1 line, while that of this sex of C. 
cola is from H-IJ. It is stated (/. c.) that the inferior spin- 
ners of the very young and minute typo specimen were longer 
than the superior pair. As this is not borne out by tlic adult 
examnlc now recorded, I conclude that the extra length ob- 
servea in the type specimen must have arisen from an acci- 
dental elongation, which occasionally happens to the spinners 
of many spiders when preserved in spirit of wine. 

Drassua hraccatm^ L. Koch. 

Drasiue hHlbifer, Oaiubr. /. c, p. Ill, 

I was unaware until lately that this spider is identical with 
Drasaua Inraccatua^ L. Kocli. The name bulhifer therefore 
Ixjcomcs a synonym, and that conferred by I)r. Koch has 
priority. 

Clulnona neglecta^ Cambr. 

An adult male and female of this ran^ spider were lately 
ix'oeivcd from Belfast, whi*re tliey had been found by Mr. T. 
Workman during the past spring. 

Liocranum graciltpeSj Bl. 

LuKTanum graciUpes^ Bl. ; O. I*. Oambrid^o, Hpidern of Dorset, p. 

Lioeranmi Cambr. (sub iJragmia)^ Ann. & Mag. Nat. 

lliat. June 1801. 

I have come to the conclusion, after careful examination 
and consideration, that the two spiders above mentioned are 
of the same species. 

rhyllonethie instaJnlia, 

PhyUonethM oidaUlMy Cambr. Spidora of Dorsot, p. 95. 

Adults of both sexes have been found during this last May 
near the same locality in which it was originally discovered 
a^ut seventeen years ago. 

Steaioda coraoina^ C. L. Koch. 

Bteaioda eoracinaf C. L. Koch, Cambr. Spidors of Dorset, p. 08. 

An immature male was found on Bloxwortb Heath in April 
last, an adult female under a stone on the 80th of last June, 
and an adult male on heather on the 15th of li^t July in the 
same locality. A single example only, found in May 1863, 
had been previously recorded in Britain. When running, the 
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male lias a more decidedly aut-like appearance than almost 
any other spider 1 am acquainted with. 

Walckenaera erythroima, Westr. 

Walckenaira crythropmy Westr.; Oambr, Ann. & Mag. Nat. Tlist. Feb, 
1878^ p. 110 ; Spiders uf Dorset, p. 100. 

I have found numerous examples of this little spider among 
brickbats and in other situations at Bloxworth rectory during 
this hist sjiring and early summer ; and liavc also received 
several siiecimcus from Windsor Castle, where it was found 
by Col. rickord, K.A. Hitherto this has been a very rare 
spider ; and it is difficult to account for its being thus abundant 
during the present season, in which spiders, generally speaking, 
have been very scarce, 

WalckenaUra par allala ^ Bl. 

Walckenaera paralkhj III. ; Cambr. Spidera of Dorset, p. 160. 

I have not met with a single example of this sjndcr during 
the past spring, though it has frequently been searchcil for in 
places where it was found in some abundance in the spring of 
187«. 

Ej)dra acalypJia^ Wakk. 

Btmra acalyphu, M'nlck. ; < ). V, Oombridgo, Ann, & Moir. Nat. Ilirtt. 
Fob. 187o, p. 110 (sub Zilia), 

By an inadvertence a striking variety of tliis spider was 
recorded (I, c.) under the genus ^illa. It is, however, un- 
doubtedly an Epaira. 

PkilodromoB lineatipes, 

Philodromtis Uneai^cs, Cambr. Ann. & Mag. Nat, Hist. Fob. 1878, 

p. 122, pi. xi. fig, 6. 

The expectations expressed (L c.) tliat the specific distinct- 
ness of this spider would be confirmed by the discovery of the 
adult form, has been fulfilled by the reception, from Mr. II. 
C. Young of Glasgow, of adults of both sexes. It is voiy 
nearly alTicd to, but, I think, distinct from PhilodrarntM emar^ 
ginatua^ Schrank. 

List of the Spidera noted and dcaorihed. 

Segeatria bavarica, C. X. Koch^ IVostbesima lutetiaua, X. Koeh. 

p.211. p.210. ' 

(Jnophofta suspecta. fip. n., p. 101. Lafroillii, C, X. JToc^, p, 200. 

lugiibria, t\ X. KocL p. 208. lotitaiia, X. Ko(^^ p. 2(A), 

PruttlUottinui loiigipos, X, JKocA, Drassus np, n., p. 102, PI. 

p. 20',i. Nil. iig. 1, 
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L)ni«siiii infuscatu^ Wentr,, p* 2()9. 
— ~ braocatttMy L* Koch, p, 213 
(ftub 1>, hulhifer, Cambr.). 
Clubicma no^lcctai Cambr», p. 213. 
Lidcranum Cdlero, Camhr,, p. 211* 

ptkcllipea, BLf p. 21.^ 

IHctym virtdiasima, Waick., p, 

210. 

Ijethia mtula^ 6Vm., p. 212. 

a]l^irAculi«| Cambr,, p. 212. 

Oryphmca luoureiif* Cattwr,, p. 

212, 

Ilahnia Candida^ Sim., p. 211. 

helvaolfty p. 211. 

rhyllcmethid mfitabitlU, Cambr., p. 
213. 

Steatoda Clarkiii sp. p. 103. 

coracino, C. t. Koch, p. 213. 

Tiioridiosonia, g. n.| p. 193. 

argontenlum, sp. n., p. 194, 

PI. XII. lig. a 
Noiiene viva, Oambr., p. 210. 

barbata, Thor., p. 210. 

doU>«i, Cambr., p. 212, 

jugiJanfl, Camtn\t p. 21 2. 

roprol^ep. ti., p.190, PI. XU. 

ru&i Bp. n., p. 107. 


Nerieno exhilfloratia, sp. n., p. 109, 
PI. XU. fig. a. 

— ~ nelbriai sp. ti., p. 200, PI. XII. 
fig. 4, 

m^ti^Bp. n.,p, 201, PL XII. 

ii., p. 202, PL 

Bobertus astatuB, Cambr., p. 211. 
Walckena^ miuuliaidina, sp. ii., 
p. 203, PI. XII. fig. r. 

crassiceps, JFettr., p. 212. 

prummula, Cambr., p. 210. 

parallela, 2l4. 


erytbropus, noBk'., p, 214. 
Lin> phuv Fmerioi, Cambr., p. 212 
decipioDB, Cambr., p. 212. 



— turbatrix, «p. n., p. 200. 

£ro tuberculata, C. Z, Koch, p. 

212 . 

Epeira acal;j^ba, Wakk., p. 214. 
Duea devcmien^ sp.u., p. 208. 
Piiilodromiis linoatipoB, Cambr,, p. 
214. 

emargiuatus, Srhranh, p. 211. 

— couBtoUatus, Sim., p. 2X1. 


FV 1. 

Ftf/. 2. 

I^ff. 3. 

FVjjr. 4. 
JFI^.6. 
6. 

1^.7. 
fig. B. 


EXi*LAN.\TION UF PLATE XTT. 

Zrnsma minor, sp. n. a, profile, without loga or palpi : b, genital 
aperture ; c, I'yos, from m front ; d, uaturm length of spider. 

Kericne reproba, ap, n. «, front view of eyes and fidces ; b, left 
palpus, from outer side, rather in front ; c. right palpus, from 
above and behind ; d, natural length of spiaer. 

Kcriene €xhtlaran9, sp. n. a, px^filo, without legs or palpi ; 
h, front view of eyes and fedces ; r, eyos in slightly diileront 
position \ d, portion of caput in profile ; c, cubital and radial 



c, genital aperture ; d, natural length of spider. 
iVmW mysrica, Bp. n. a. profile, without legs or palpi ; h, por* 

tion of capia, onu eyes, mm above and behind ; e, genital aper- 
ture ; d, ditto, in profile ; e, natural length of adder, 
iVariBfiB inwrcha, ap. tu a, eyee, from above and nehind j b, right 
palpus, from inner side; c, ditto, from above and behind; 

d, natural length of spider. 

Wdickenaih^a mmtUisima, sp. n. a, profile without legs or palpi ; 
b, fore part of caput and eyes, from in front ; e, ditto, from above 
and behind ; d, ^nital ap^ure ; e, natural length of spider. 
ThnridioBoma (g«n* nov.) arymtcolam, sp. n. a, profile, without 
legs or palpi : h, genital aperture ; v, ditto, in profile ; d, outline 
of spider, or natural siso ; e, oyos, and ni)o4)s from in front ; 
f, natunil length of spider ; g, tnaxUln' and labium. 
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XXV.-^Desonptions of Palwozoic Oorah from Northern 
Queemland. with OoaermtioTis on the Genua Stenopora. 

U. A. Nicholson, M.D., D.Sc., F.G.S., &c., Prot^or 
of Natural History in tho university of St, Andrews, and 
11. Ethekidue, Jun., F.O.S., of the British Museum. 

[Plate XIV,] 

1, Introduction, 

The corals about to be described are derived from two 
sources, viz. a collection from the limestone of the Broken 
River, made by the late Mr. Richard Daintrec, C.M.G., 
F.G.S., and a second from several localities, made by Mr. R. 
L. Jack, F.E.G.H., F.O.S., at present Government Geologist 
for North Queensland, 

At the time the “ Daintrec collection ” of Queensland 
fossils (animal remains) was described hy Mr. R. Etheridge, 
F.R.S.*, the corals were not included in Mr. Etheridge’s 
report, but, having been placed in our hands for description, 
are now in tho British Museum. 

I’hc collection made by Mr. Jack has only reached this 
country within the lust few months ; and as a portion of it 
and of that made by Mr. Daintrec arc from one district and, in 
all probability, from the same limestone, or at any rate from 
a limestone in the same series, the present appeared to us a 
favourable opportunity for working out the two collections in 
connexion witli one another. 

Many of Mr. Daintree’s corals arc in travelled blocks of 
limestone, in all probability taken from the bed of the Broken 
River near the outcrop of the limestone yielding them. In 
this respect Mr. Jack’s collection becomes of essential acrvice, 
because the corals comprised in it iiave all been obtained in aitu^ 
and, in addition to enabling us to show tho above supposition 
to be correct, further indicate that the blocks cannot have 
travelled far. 

The Australian Palesozoic corals have not been investigated 
to any great extent. The most inmortant memoirs on tho 
subject arc: — an appendix to Dr. 0. Darwin’s ^Geological 
Observations on Volcanic Islands ’ by the late Mr. l^ns* 
dale, in which the genus Stenopora was first enunciated : the 
remarks by the same author contained in Ooimt P. de Strze- 
Iccki’s work ‘Physical Description of New South Wales 
«S:c.’ I; descriptions by Prof. J. D. Dana in the ‘ Geology of the 

• Quart. Joum. Geol. Soc. 1872, xxviil pp. 317-660. 

t Dmdon, 1844, 8vo, A]m. pp. 101-108. 

1 LoiidoD, 1845, 8va, p. UOletscfj. 
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Dnitod-Statcs Exploring Expedition, under Capt. Wilkes, 
TI*S.N/*; Prof, F. M^oy’s paper *‘Ou the Fauna and 
Flora of the Bocks associa^ vritix the Coal of New Sou^ 
Wales ” t, containing descriptions of Vladochonus tenuicollis 
and Strombodea australis. These, with Prof, dc Koninck’s 
* Recherches sur lea Fossiles paldozolques dc la Nouvellc- 
Oalles du Sud ’ comprise the more important publications 
lieoring on Australian FalflQOzoio corals, cuthough there are a 
number of minor papers which need not now be referred to. 

2. Oeohgical Notes. 

The published information in connexion with the localities 
or horizons from which the corals about to bo described come 
may Ixi summed up os follows : — 

The Broken-River Limestone, represented by the specimens 
collected by Mr. Daintroe, is considered by Mr, R. Etheridge, 
F.R.S., as the lowest fossiliferous deposit in Queensland. 
Ho says^ There cannot now be any doubt that the Broken- 
River Limestone beds, containing Favositea &c. &c,, are the 
lowest fossiliferous deposits in the Queensland area ; and their 
age is undoubtedly Lower Devonian or ‘ Siluro-Devonian’ ” §. 
On this subject Mr. Daintrce, who probably had the best 
knowledge of Noiih-Australian geology, says. “ In the lime- 
stone bands which form the lower portion of tlie series ” (/. e. 
the Devonian) corals are very numerous ; in fact the lime- 
stones, v^here little alteration has taken place, are a mass of 
aggregated corals 1|, In addition to these remarks, Mr. 
Daintreo gives a woodcut view of a “ Section of Devonian 
Coral Limestone, Terrible Creek, near Messrs. Cunningham’s 
Cattle Station, Burdekin River, northern Queensland^’ in 
all probability the very locality from which his corals came. 

Two specimens in the Daintrce collection are from the 
Qympie gold-field, in the characteristic green chloritic rock 
of that aistpct. These beds are also considered by Mr. 
Etheridge to bo of Devonian age**; but Prof. M‘Coy is more 
inclined to regard them as Carboniferous ft* 

We now come in due course to the specimens forwarded by 
Mr. R. L. Jack. From the Bowen-River coal-field there are 
two species of 8tenopora {ri)m beds which have been shown 

• New York, 4to, pp. 711, 712. 
t Ann. A Msa. Nat Ilist 1847, xx. p. 227, 
t Brux^dles, 1876, pta. 1 and 2, pp, 140 and 163 ; 1877, pt 3, 
pp. 143-137. 

5 Quart. Jottm. Oeol Soc. 1872, xxviii. p, 824. || Ibid. p. 200, 

f Xoc, p, 200, %. 12. Ibid. p. 824. 

1+ Prodromus PalTvictona, 1874, i, p. 38. 
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hy one of to possess strong Permo^Carhornferoits affini- 
ties. The Fanning-lliv'cr Limestone has in the same manner 
been shown to be of Devonian age, by means of tlio Mollusca 
there associated with tlie corals. The age of the Arthur’s- 
Creek Limestone, a new locality, will be commented on at 
the close of this paj)cr. 

3. Lttholoffical CharactCTB of the SpecimfUft, 

We arc indebted to our friend Mr. T. Davies, F.ti.S., of 
the British Museum, for the following notes on the litlio- 
logical characters of some of the matrices containing certain 
of the corals about to be described. 

The foHsiliferous rock of Coral Creek consists of an ochreous, 
e{)nerctionary or nodular ironstone, rescmbluig, in a remark- 
able degioc, sonic forms of bog-iron-orc. In this, in addition 
to a copious molluscan fauna, occurs Sfenepora JacMi (nobis). 
( )ther nodules occur associated with this, formed of detrital 
matter, which varies according to the derivative rock, in some 
eases being more fclspathic and quartzose with scales of mica, 
suggesting a gneissic or granitic rock as the source. These 
noclulcs contain Stenojwra omta^ Lonsdale, in abundance. 

The fosailifcTOus rock of the Gympic gold-field, containing 
many fossil SpinferWy Hteno/wra? sp., &c., is of aqueous 
origin, and consists of the detritus of preexisting mctamorphic 
shales and limestones. Large angular and subangular irag* 
ments of a fine-grained cliloritic slate occur in a conglomerate 
of small oval pebbles of limestone, dolomitic limestone, and a 
siliceous rock. The cementing material consists of tlie fine- 
grained comminuted detritus of chloritic schist. (Chlorite 
alone occurs as an incrustation on the contained fossils, more 
esj)ccialJy upon the remains of the Mollusca. 

4. Descriptions of the Species, 

Spongida (Stromatoporoidca). 

Before proceeding to a detailed description of the corals, we 
may mention the presence of the genera Btroniatopora and 
Caunopora in tlie Queensland limestones — ^a fact not hitherto 
recorded, so far os we are aware. 

8tromatopora occurs amongst Mr. Daintrec’s fossils from 
the Broken -Hi ver Limestone, but in so highly silicifiicd a 
state that wc have not been able to make a satisfactory 
examination of the specimen. Another example has been 
forwarded by Mr. Jack from the Arthur’s-Creck limestone, 


" In a paper latt ly reml lH»forc the Goolofrical Society of Loudon* 
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which i» veiy like »ome of the Devonian species of Devon* 
shim nntl the EifcL 

The Oaunopora is also from the limestone of Arthur’s 
<^rcek, and is apparently distinct specifically from Caunopora 
p/acentaj Phillips, the characteristic Devonian form from 
Devonshire. 

Pending a detailed and proiier descrij^tion of the Eifcl and 
T)(5Vonshirc forms of fltromatopom and Oaunopora^ we refrain 
from entering into details concerning these spocimens^ and 
hope to be able, to do so, with more satisfactory matenal in 
our hands, at some future date. 

Class ACTINOZOA. 

Genus Favosttes (pars), Lamarck, 1816. 

(Hist, lies ^Vnim. nans Vortob. ii. p. 1^.) 

Obs, The Silurian rocks of New South Wales have vieldcd 
no les>s than five species of this genus, and one doubtful one, 
to the researches of Prof, de Koninck*, viz.: — Favosites aspera^ 
D’Orb.; F, emtofa, Blumenbach; F.^fibrosa^ QoW.; F. For- 
heni^ Edw. & H. ; and F. gothlandiea^ Fougt. The same author 
likewise mentions as occurring in the Devonian rocks of New^ 
South Wales: — F. alveoJartSj Goldf.; F, hasaltica^ Ckddf.: F, 
fibrosa, Goldf. ; F, polymorpha, Goldf. ; and F, reticulata, 
Blainvillc. In addition to these, Favosites goihlandica was 
long ago shown to be present in rfew South Wales rocks by 
Mr, Lonsdale t; and its existence (as F. Ooldfusei, Edw. 
& H.) in the Devonian rocks of Buchan, Victoria, has been 
pointed out by Prof. MKvoy t* 

Amongst tnc QuccnHland corals arc two forms of Favosites 
only separable by tlic size of the corallitcs composing the 
respective colonies. We refer these as follows : — 

Favosites goihlandica (Fongt), Lamarck, 

Ftrsosilss eGthUmdica, Laiuarck, Hist Anini, sons Vertdb. 1810, ii. 
p, 20(3. 

Cahmopot^t gidhlmdica, Goldfuss, Petr, Germ. 1820, I p. 78, t 20. 

fig. B, a-e. 

Fwmites gotJdandica, Edwards and Haime, Palm foae. Terr. Pal. 
1861, p. m 

Favosites Oold/ussi, Edw. & H. il^d. p. 235, t 20. fig. 8, a, 6. 

Obs. It will be convenient to consider the form with the 
smallest corallites as the typical F. gothlandica, whilst that 

* Pal. Noiiv.-Qalles du Sud, 1870, pte. 1, 2, pp. 20-23, 
t Str«oledd*s Phys. Deacr. Now ^utb Walee, 1^6, p. 200. 
j Prod. Pal. Victoria, dec. iv. 1876, p, 15. 
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witli tlie larger calices may be looked upon as the variety 
Goldfum. Edwards and Haime regarded F. gothlandica as 
an essentially Silurian species ; and the corresponding Devo- 
nian form was separated by them under the name of F. Gold’- 
fuHsi. The latter is stated by its authors to be distinguished 
from tlic former by its larger corallites and more closely set 
mural |>orc8. The size of the tubes (IJ line), however, is 
frequently exceeded by typical Upper Silurian examples of 
F. gothlandica^ notwithstanding their more commonly smaller 
size. Under any circumstances the size of the corallites 
merely cannot hie regarded as a character of the smallest 
8|>ecinc value, while the mural pores exhibit an at least 
equal variability. Upon tlio whole, therefore. F. Goldfu^nstj 
Edw. & n., cannot be satisfactorily separatea from F, goth-^ 
landtcOy except as a mere variety. 

In the specimens here referred to F, gothlandica^ var. Gold- 
ftissij the aiametor of the calices, as before stated, is about 1 i 
line, in extreme cases reaching as much as 2| lines. In one 
example there arc four tabula? in the space of two lines verti- 
cal, whilst in another specimen the same number are contained 
in a space a little exceeding this. The examples collected by 
the late Mr. Daintrcc appear to lie only portions of colonics ; 
but, notwithstanding this, one of the specimens, a veiy fine 
one, measures 9jr inches by 4J, forming a more or less elon- 
gated depressed parallelogram. This form of F. gothlandica 
corresponds in a striking manner with that met with in the 
Comiferous^ Limestone of North America, a careful com- 
parison having been made with colonies of the latter coral in 
the cabinet of one of us. 

We now come to four specitnens, and possibly a fifth, which 
wc look upon as referable to Favosites gothlandica proper, 
as understood by Messrs. Edwards and Ilaime. Tliey also 
bear a close resemblance to JFl epidermaiay Boniinger, from 
the Comiferous Limestone of North America, which is pro- 
bably, after all, only another variety of the widely spread and 
typical F. gothlandica. In the colonies in question tnc calices 
arc much smaller, scarcely ever exceeding I line in diameter, 
and frequently less, whilst four tabul® appear, on an average, 
to be comprised within the ^ace of line vertical. We say 
on an average, because we find^ on the examination of a suffi- 
ciently large number of specimens lathered from various 
quarters, and including those from Australia, that there is 
every gradation between these two conditions in the size of 
the corallites and disposition of the tabulm. It is on these 
grounds, combined with the variable disposition of the mural 
that wc propose to consider F. gothlandioa in the wide 
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sense tmdentood by Goldfuss, before its subdiriaion by Ed- 
wards and Haime. 

In the fifth esuunple, previonsly referred to as probably 
identicdi with the other form, the septa} spines arc well deve- 
loped. 

Locality and Horizon. Broken Kiver, a tribntary of the 
Burdekin Biver, North Queensland. Specimetis obtained tn 
fitu and in partially rounded blocks. Devonian Limestone. 

Collector, The late Kichard Daintrec, Esq., O.M.Q., 
F.G.S., &c. 

Genus Alveolites, Lamarck^ 1801. 

des Amm. Bans Vertt^b. p. 375.) 

Ohs, We have before endeavoured to point out* the 
chaotic condition in which the genua Alveolites at present 
rests. The conclusion at which we arrived, after a very care- 
ful cacaraination of a large series of corals referable to tlie 
Alveolites’-Chmtetcs section of the Tubulata, was: — “Not only 
does it appear to be evident that the name Alveolites covers a 
number or forms which are not always united by relations of 
genuine alBiiity, but even those forms whidi may be regai-ded 
as types of Alveolites are only separable from certain allied 
^ups by characters difficult to define or discover, and some- 
times of dubious value and uncertain interpretation/’ Since 
these remarks were made, Alveolites has been the subject of 
further research by one of us ; and in a forthcoming work f it 
will be shown that this name must be restricted to a small 
group of species, while many forms which have been indis- 
crimmately assigned to it will have to be distributed amongst 
other genera. 

We have before us two corals from Queensland, which we 
have not been able to submit to as complete an examination 
as we should like^ One of them is a ramose form of Altm- 
Utes^ accepting that genus m formerly understood^ with affini- 
ties to PonAymru \ the other is an expanded or lobate species 
of so-called A/uSo&Wa. 

Under this name there have been described the Palsdo- 
soic rocks of Australia the following species :~The Upper 
Silurian series of Burrowang has yiemed to the researches of 
3Prof. de Koninck J Alveoli repens. Fougt^ and A. rapa^ 
Do Kon. The Lower Devonian roclks of the same colony 
have yielded Alveolites suhegualis, £dw. (& H«, and A. oh^ 

* Jfoum. Llmii 600 . JKooL xifi. a. 858. 

t M. Nicbolsoii *■ On die Tabulate Corals ** of the Palieosoio Roeksi 
with Critical Beeoriptioaa of lUustisatlve Sseoiea^ 

% Fom. m Koavv-Galles du Bud, 1876, pt. 1, pp. 17, 18, ai»d 77. 

Ann. <fe May. ffist, Ser. 5. VoL iv. 16 
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Murm, De Kon. We may at once atate that (he Qtieetislaad 
Alveolites forwarded by jfer. Jack in no way oorreapond to 
any of theaej indeed the two now species described by 
Prof, de Komnek appear to ns to be very nnsatisfactorilpr 
established, and nothing is known of their microscopic 
structure. 


Alveolites {Packypora?) , sp. ind. 

Ohs, A ramose species, with affinities to Ptuihypora, and 
possibly really referable to this latter genus. It is vciy like 
A, {Oladopora) rolmsia, Roiningcr*, from the Comitcrous 
Limestone of North America. The surface-characters are 
much destroyed by weathering ; and as its internal structure 
shows nothing but mural pores and tabulte, with no s]wcial 
features of interest, little further can be said about it. The 
coral may at once be distinguished from our Pachyiwra meri- 
dionalis by its very oblique tubes and calicos. 

The largest of the specimens before us (by no means a 
perfect specimen) is 3| inches in length. The distance 
oetween two points of bifurcation or dichotomization of the 
branches is 1 inch 3 lines. 

Locality and Horizon. Arthur’s Creek, Burdekin Downs, 
Devonian Limestone. 

Collector. R. L. Jack, Esq. 


Alveolites, sp. ind. 

Ohs, An expanded, lobate, or palmate form, which, in the 
present unsatisfactoiy and chaotic state of AlveoUtes, is yoxy 
difficult to determine, although, specifically speaking, wo ao 
not know any thing precisely like it. Bectious show uiat the 
oorallites were thin-walled and irregular, with mural pores 
and plen^ of tabulse. With the material before us we fibel 
we should be only unnecessarily increasing nomenclature by 
bestowing a name, and tlierofore refrain. 

Locality and Horizon. Arthur’s Creek, Burdekin Dowtt&i, 
North C^oensland. Limestone of Devonian age. 

Collector. ^ L. Jock, Esq. 

Genus Hbuolitbs, Dana, 1846 (?). 

(Zoophytes, Wtlhee’s U.S. £xpl. Exped. p. Ml.) 

Obe. The Silurian and Devonian rocks of one or other of 
the Australian colonies have yielded four species of this gdntn, 
so far as present researches nave gone ; and to these we h«ve 
to add a nfth and sixth. 

* Foss. Cmls of Miehigan, p. 64, t. S2. figs. 1, % 



PidmfOfU Cttrals from ifwikern Qtmmlani. 223 

M«UoUlm intmvtinetvaf Linn., hM booi mot with, aocKoditM 
to rrof M'Cojr*, in tho Uppor Silurian Limestone of Warahm 
Bay, Victoria. The zeseanshes of Prof, do Koninek hare 
shown the existence of H. nugaaioma^ M‘Coy, and H. Mtiroki- 
«>«i in the Upper Silurian rocks (probably Ludlow or Wcn- 
lock) of New iwath Wales, at Burrowangf, whilst the I^vo> 
uian of tho same colony has yidded IT. poroaa, Goldf. | 

JMwlttea porotetf Ooldfuas. 

Aitrma poroM, noId^lM, Petr. Uorm. W24, L p. (tl, fc 21. fig. 7. 

Bdirditff ponm, M!.-Edwnrds and llaitae, Polyp. foM. Torr. Pal. 185] , 
p. 218; Mon. Blit. Poa8.CoMda, 1853, pt. 4,"p. 212, t. 47. fig. 1, a-/; 
be Koninek, Fim, Pal. Noiiv.-Qallo^ du Sud, 1876, pt. 1, p. 81 ; 
Etheridge, jun., Cat. A.uatrallan Fo«a. 1878, p. 37. 

Oba. Under this name we hare assembled a scries of speci- 
mens from three localities in North Queensland, varying more 
or less slightly in their characters amongst themselves, but 
which we utinx are all referable to Helioiitea poroaa, Goldf. 
The composite eorollum in these corals is massive, with a 
flat under surface or base, having few and faintly marked 
concentric ridges. Tho calices in all the spwimens ore cir- 
cular, pretty equally developed in tho same individual, and 
separated by unequal interspaces occupied by cmnenoliymal 
taoes§ ; each calico varies from of a line in diameter. 
The tubes of the coenenchyina are rather small and polygonal, 
and constitute somewhat large interspaces between the coral- 
lites. The septa are only visible here and there. 

Upon comparing a series of specimens of H, poram from 
German and British Devonian rooks we find that considerable 
yariarion takes place, — Ist, in tho diameter of the corallites 
themsdvos; 2na, in the size of the ccenenehymal tubuU; 
3rd, in fhe amount of intercalicular space oraiupied by the 
latter ; and 4tb, in tho length of the septa. These variations 
an, indeed, shown in the figures given tw MSI. Milne- 
liidwards and J. Haime. Bo fu as we are atno to judge, the 
Queenslaitd examples iqipear to occupy a median piaco in the 
above scale ; llie mameter of the coiauites and ooenenchymal 

* Ai Fahteptm^ in 2^K>gr<MB B«Mrt for 187(3^ no. iv. GeoL Survey 
Vint., by T. Couebinaiui, pp. 168, 168 (!M<fibounio, 8vo, 1877). 

' t 7^ P^Nottv.-GallM du Sud, WU, pt. i. pp. 24;, 26. 

I lBt]h£aiidintbafo&owiiigdfliciipti<nuo(M6eiw<)f.HWfoW(Mmnss 
tlM temu ^^ooNwoeliyma'* and "nceueuwynial tUMB’'siiimly is ooeoidaBOS 
with pteriow oustoffi, and for the sSko of oonvenlotiM. There is, of 
eoune, no true ^eosnenchyua*’ in SeKoHUa vaii Its allies; and the so- 
oslled " ecensnobymal tuliM” are leidly a speoialiaed aSRSs of kmafi 
otmUitaB. 

16» 
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tubuli is greater than in some European examples and less 
than in others. On the whole the intersnaces occupied by the 
tubuli are |)erhap8 greater in the Queensland examples. 

In vertical sections W(5 can distinguish with case the tabulsc 
as described by Edwards and Hiiiine, horizontal, but some* 
times oblique. Those authors describe the coonenchyroal 
tubuli as nearly regularly hexagonal.” Certainly this is the 
ctise with some of the tubes on various parts of the ^eonsland 
speeimens ; but wc find by far the commoner form is the poly- 
gonal. 

Locality and Horizon, Broken River, North Queensland, 
in rolled blocks {Daintree ) ; Limestone of the Fanning River, 
JBurdekin Downs, N. Q., in situ {Jack ) ; Limestone of Arthur’s 
Creek, Burdekin Downs, in situ {Jack\ Devonian. 

Collectors. Th(3 laic R. Daintree, Esq., and R. L. Jack, 
Esq. [ColL Geol. Survey of North Queensland and Brit. 
Mus.) 

Hdiolites Dainireei. Eth., Jun., and Nicholson* 

(PI. XTII. figs, 3, 3a.) 

Spec. char. Corallum compound, discoid or flattened; upper 
surface a little convex ; under surface more or loss flattened, 
concentrically wrinkled round the edges. Calices large, equal 
in size, witli a diameter of | line, or at times almost 1 Kne, 
closely set; calicular edge deeply scalloped. Septa numerous 
and well-marked, certainly fourteen and sometimes more, 
nnequal in size. Coencnchyma composed of large and well- 
developed tubes separating the coraliites by irregular inter- 
spaces, often of small extent. A specimen measures 3| inches 
by nearly 4. 

Obs. We have separated from the foregoing specimens one 
which appears to us to possess characters sufficiently .worthy 
of spccitic distinction. 

It may be distinguished by the size and contiguity of the 
large coraliites, with their strongly scalloped margins* The 
cooncnchymal tubuli are irregularly developed ; for between 
neighbouring calices we occasionally see only one yow of tubes, 
but more commonly the number is increased to two. The latter 
number varies up to three or four, beyond which we hare not 
observed them to be increased. 

In the contiguily of its calices and frequent diminution of 
the tubuli, H, Daintreei resembles H. me^asUmna^ M*Coy, of 
thu British Silurian rocks, but is at once (nstinguished by the 
prominent scalloped edges of the calices, and tlm flat or uttlo- 
convex form of tne corallum. 

In the contiguity of the coraliites one to the other there is 
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« good deal of membknoe between our IL Dainireei and H. 
pfrijbrmis^ Lonsdale, aa figured by Hall from American spe- 
cimens ; but the other characters are quite dissimilar. 

Locality and Horizon. Broken Kiver, North Queensland, 
as a rolled block* 

Colketor. The late B. Daintree, Esq. 

HeUoUus^ sp. ind. 

Ohs. A third and small species of IfelioUtes is represented 
by a single example nestling in the middle of a largo block of 
Favosites. The calices and ccenenchymal tubuli are very 
small, the latter so much so that the use of a lens is rcquiixjd 
for their detection* The corallites are circular and possess 
very thin and thread-like margins, and they arc separated 
from one another by intervals of coencnchynia of some extent. 

The tubes of the latter are very small and almost micro- 
scopic, hexagonal or polygonal. 

In a vortical section tlie structure is characteristically 
Ileliolitiform. In the intersjmoeB between the corallites the 
small square cells, making up the coencnchyma, are quite 
apparent, but rather unequal in size. The tabulaa in the 
corallites are moderately close and horizontal. 

We have observed traces of very small septa remaining in 
one or two of the corallites ; but their structure is so deli- 
cate and minute that their preservation is surprising. We 
think it very probable that this is an uiidescribcd minute 
Heltolifea ; but as we have only one example before us, we 
refrain from committing ourselves to a name. It appears to 
be smaller in general than any of the commoner species of 
Ihliolites known to us, especially as regards the size of the 
ccenenchymal tubes. 

LocaUty and Horizon. Broken River, North Queensland, 
in a large block of FavositcH. Limestone of Devonian age. 

Collector. The late R. Daintree, Esq. 

BdioliUa plasmoporoidesy Eth. Jun., and Nicholson, sp. nov* 
(PI. Xm. figs. 2, 2 ft.) 

char. Corallum irrcTOlarly ovate j surface 

convex* Calices circular, wim a thin thread-like margin, 
average diameter Ijn line, contiguous, but separated from 
one another by small interspaces of coenenchymal tubuli. 
The latter are large and of very irrcralar form: some are 
elougate, with one axis much longer than the other ; others 
are polygonal ; and, agaiii^ others are without definite outline* 
Between oontiguotui corallites there is usually but one row of 
large oblong interstitial tubes, reaching from calice to calice ; 
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or, where the corallitea become a little separated from one 
another, these may be increased in number. Septa almost 
obsolete, tliread-like. A sjH^imen measures 5 inches by 4. 

Ohs. The form and arraiigeraenl of the ca'inmchymal tubuli 
render the present species a very interesting one. If hori- 
zontal sections in the mass are examined only with the naked 
eye or ordinary Ions, the species will be pronounced a 
Plofmwpom ; and this it at first appeared to us to be. It has 
all the general appearance of this genus, especially in the fact 
tliat there is often hut n single row of oblong interstitial tubes 
l^etween every two coral lites. In siieli sections tfic walls of 
these tubes have quite the appearance of thread-like cost® 
radiating from corallite to corallite, or bifurcating at various 
angles wlierc their number is increased between the corallites, 
as in Plasmopora. WJicn, however, vertical microscopic 
sections are examined, the true affinities of tliis peculiar coral 
at onc(* become apparent. In the first place, the arched and 
vesicular tabula) of Plamnojiora are wanting, and we find in 
tlicir ])]ace the straight horizontal diaphragms of BeHolites. 
Secondly, in similar sections the interstitid or ccnncnchymal 
structure is found not to consist of vertical canaliculi formed 
bj^ tlie iiTegulw’ly-developed walls of the tubuli, and sub- 
divided by horizontal or convex dissepiments into irregularly 
formed cells, as in Plasmopota, but of a series of small regular 
and well-developed cells formed by the intersection of the 
vertical tulmli and their liorizontal tabulm, winch are 
usually placed on the same level and correspond with one 
another, precis(*ly as seen in vertical sections of Ueliolites 
M‘Ooy. 

In working out this interesting coral wc have made a aeries 
of microscopic sections of Plusmu^^wa peialijwvm and Helio- 
lites mefffiatonia, for comparison with those of the Queensland 
fossil; and these have enabled ns to indicate Ueliolites as the 
projier resting-place for this otherwise very P?<3wm<yora-like 
coral. 

So far 03 our investigations enable us to form an opintom IL 
^ilasmoporovlcs is most nearly allied to It. mcaastomuy M^Ooy : 
indeed, in the figure of this species given by Edwards ana 
ilainie we notice the one-celled disposition of the coenen- 
chyma in places, similar to that seen in the present species. 
The latter, however, is clearly distinguished from B.megasUma. 

Locality and Horizon. Broken jEliver, a tributary of the 
Buixlekin River, North (Juocnsland. Devonian Limestone. 

(Jollcctor. The late R. Daintrce, Esq. 


[Til h« coatiauoji.] 
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XXV L — Descriptions of new S^woies M Lepidopiera from 
Madagascar, with Notes on so^ne of me Forms already <&- 
scrih^ By Akthue G. Butler, F.L.S., F.Z.S., &c. 

The following a^cics have recently been added to the coUcc* 
tion of the Brtttali Muaeum. 

XTyttfluilidtt. 

Sattmijsm. 

Btradena, Mabille. 

So far as I have been able to ascertam, this genus has not 
hitherto been characteriised, unless the description of 8. Smithii 
(in which the truncato-^angulated form of the primaries and 
dentate cixaracter of the secondaries is mentioned) be re~ 
garded as a sufficient indication of the generic peculiarities* 
iTio aspect of the s|)ecies here described, and which I believe 
to be another representative of Strahena, is not unlike that of 
Do^lmoy the arrangement of the ocelli on the under surface 
being very similar to that of Neope. 

1 • Struhma MabUleiy ap» n* 

cT • Ak) supra pioco^fusosQ, areis oostali ot apicali antioarum nigros- 
cent) bus, margiuo nigro lincam albidam vel pallido iusoesceu- 
tom includento; autiem ocollo magno^ in spatU primi mediani 
medio posito, nigro, albo pupillato, castaneo oincto; postiem 
oceilis doohus minoribus, interioro majoro, fascia submarginoli 
pallida, iptus fusco limitata : corpus nigro-fuacum. Aim subtus 
fusom, lituris numerosia nigria omatce, marginibus fore volut 
supra : anti<}(e costa ni^a, lituris olbis iuternmta, area interna 
lituris nigris iuoonspiouis, litura subapioali oostali obli^ua macu- 
laqae ad maeginom extornum flavis, ocello parvo subapioali nigro, 
albo pupiUabis olivaoeo cinctoi lusoo droumieuicto, lila^o sonatp, 
ocello supe^o iride multo latioro; posticse maoulis nonuuUk 
sparsis daviS| fascia obliqua a lineis irregularibus nig[m<^fbs(»s 
limitata ; pcalha septom nigris, osBrulco^bido pupillatis, flavo- 
oinetis, fusco circumoinctis, Ulacino zonatis, primo, quarto ot 
quinto duplo m^oribus ; corpus olivaceum* Al^. exp* uno, 2. 

Antananarivo {Kingdon). 

Bpocimsns nearly agreeing with that here described were 
regarded by the late Mr. llewitson as a variety of ^^Mvcalesis 
antahala^^ of Ward : the species, however, is apparently more 
nearly allied to the M. avelona ” of the same author. 

2. CuUpa parvQy^ n. sp. 

Cffivsceo^fosca : al$D antiom supra oooUo magno nigro, albo pupil- 
lain, fulvo late oiuoto, in spatio primo mtriiauo posiio : posi^ 
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ocello apud angulum ani parvo : oorptis nigreaccn*. subtua 
lilacinia olivaoeo transversim lituratsD, fuacia lata media flavido- 
oliyaooa, fascia ejusdcm coluris xnarginali ; antioao iwello Buporuo 
iride antice obliterata ; jwstic® ooello supomo miuoro : corpus 
oliyaoeuiu. Alax. exp. unc. 1, lin. 9, 

Antananarivo {Kinrjdon). ^ . . ,t 

The lype of Culaj)a of Moore, is Mpcalests mnaaicles^^^ 
Ilewitson. 

3. Pamdonymjiha svhsimilis^ n. «p. 

Al© supra foro volut in ^^MycaUsl iboitta ” sed minores ot paululum 
palhdioroH ; antiecc subtua lineb ocollisquc* aimilibus, linea autcm 
Biibmargiimh altomatim augulata : posticep arenoso-albidie fuBco 
hturattt), lijjoie mcdiis volut* in M, anh ova ; ocello apud api- 
ceni costcdi ot duobus apud angulum aimlem valde inscijiialibus, 
linea submarginali altenmUm angulata ot dtiabuH marginabbua 
volut in anticis olivacco-tiwcis ; corpus giiseum* Alar. exp. unc. 
l,lUL 7. 

Fianarantsoa [Shaw)^ 

4. Pseudonympha anguliftscia^ n. sp. 

AIjb supra fore volut in AT. ihoina sod minores ; anticoo subtua 
obsouriores ; postica? Hava?, area basal! , fascia valde irregulari 
media (forrugiueo Jimitata), nobubi disoali, apicc, litiois duabus 
Mubmargmalibus tiliibquo fuscia ; macula subcostali apud apiccm 
nivou; ocollis dunbus apud angulum ani iiigris, albo pupil- 
latis flavo cinctis, interiore magao, exteriore minimo : coi^iuh 
fuscum, podibus palhdc olivaccis. Alar. exp. unc. 1, lin. 3. 

Antananarivo. 

We have also received from this locality what 1 suppose to 
be the Mycalenie anganavo^^ of Ward, a little species much 
resembling a small Pedaliodes or Hteroma in form and in the 
marking of the under surface : it cannot well bo placed either 
in Mycaleais^ Pseudonympha^ or Strabenu. For this form, 
which seems to unite the characters of several distinct genera, 
I propose the name of JJenotesia, 

IIenotesia, gen. nov. (evorrjo-eo^). 

Alarum forma velut in Pcftallodif palpis autcm brevioribus vonisquo 
Sttabena (a Paetulonyinpha nervulis see undo ot tertio alarum 
posticarum medianis latius separatis). 

5. Henotesta anganavo7^ Waid. 

Obvaceo-fuflca : also anticae supra ocello magno, nigro, albo pupillato, 
costuneo cincto; post hue ooello inulio miiiore npud roargitiom 
oxtornuin, hues ^ubmaiginali miduluta nigra. Alto subtua fttSoMO 
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nifpro liturato : aiiti6» ooello BUpomo et lines tnibmarginali indi- 
etinota nigra* area oittema pallidioro: postioaa fascia 

valde irre^aii media nigro*ln6oo limitata et extrorsum flavo 
limbata* area externa dilute fbsca* nigro indistincto liturata; 
ooellis duob^ analibua ina3(|uulibii8 nigris* olbo pupillalis* late 
fWru|^ineo oinetie, linea mtdulata aubmarginali fusca* linea ante 
maiginem oillisquo nigreecontibue. Alar. exp. unc. 1* lin. 6. 

Antananarivo. 

As I am not by any means certain that this is the species 
intended by Mr. Ward’s very brief description, and as, more- 
over, I consider the name anganavo by far too barbarous to 
be countenanced by the naturalists of the future, I would 
propose tliat, in the event of the tyi^ of Hmotesia proving 
distinct, it should receive the name of IL WardiL Tno only 
means of deciding the question will be by examining either 
the type or a figure made from it, as the description might 
apply to half-a-aomi species* 

6. Ypthima Vinsoniiy Gudnde. 

Now that wo have received this species (from Antanana- 
rivo), I strongly suspect it to be conspcciftc with Erehia 
raJeotOy^ Ward. The example received is certainly very dis- 
tinct from Y. being oonsidombly larger and altogether 

different on the underside, Saiyrua mopsus of Mabille seems 
to be allied to Vimoniii the latter cannot, surely, be a 
Btrabma^ as hinted by M. Mabille. 

7. Ypthima niveaia, n. sp. 

$ . T. Bate$U affinis : supra olivaoeo-fueoa, orois alarum disooli- 
bus albioantibns* maiginibus autem fundi coloro ; antiom ooellu 
magno subapiculi nigro, lilaoino bipupillato* fulvo oiucto; poa* 
ticte ooellis duobua subapicali oi subanali uuipupiJXatis. Autiw 
subtos disco albo ; posticce albsd, oo8ta» basi, an^^o anali* striga 
Bubmarginali, linea faro marginali ciliisquo fuscis* ocoliis suiier- 
nis fusoo aonaiis, ocoUo parro anali duxihci ; oor^ms nigrogoens. 
Alar. exp. unc. 1, lin. 7. 

Antananarivo (Thy). 

It is barely possible that this can be the female of 1'. 
Sateitii: it differs from it so much more than do the opposite 
sexes of any other species in the genus. 

NrUPMALmAB, 

M. Mabille appears to mistake mv Panopca Onwii for the 
common Jbiw^a rfi/iwr, Pal. do Boauv, ; it is, however, a 
constant and distinct species. 



830 


Mr. A. G. Btttl« on new %>ecm of 


8. Salamis dejinita, np. ti. 

Magriitudino spocioi oui nomoii 8, aglutonice^ eignationibus autom 
volut in 8^ jbuprei^ courlia alanim posiicarum Glongutis, morgini- 
bus autexQ velut in S* aglcUonic^ infuscatid ; area boaali alarum 
omnium diatinoie cincroa ; al£D Bubtus fundo nivco, areia ob- 
BCurioribuR Bubcinoreis; ocello subanoli poatioanim mogno. Alar, 
exp* uuc. 2, Im. 0-1 1. 

FianarantRoa and Antananarivo, 

This Rpecics is evidently quite common. It is much smaller 
than S. hujprSif with less falcated primaries, the bases of the 
wings and the l>ordcr of the secondaries grey: the under 
surface also tisually shows no trace of the sandy yellowish 
tint 80 frequently found in S* DupHL From aghjAonice^ 
with whicn it agrees in size, it differs in its more falcate 
primaries, the greater extent of the black apical border of 
these wings, tlic almost entire absence of the ro8C*<;olourcd 
shot and of the lar^e bla(‘k spot on the first median interspace 
of primaries, and m the caudate character of the anal angle 
of secondaries. 


A CUXISJR. 

9. Acnm fornaao^ ep. n. 

AlaD uiiticoB rufo-fulvie Birigulis duabus basalibus^ costa, dimidio 
fore apiculi et niargiue late exteino ni^Trimis, cosife basi rufa, 
pUTJctiH duobuH minutisBimlB in tnarginis postioi HinibuB positis, 
fitaciola trifida Bubupicoli alba ; posticto nifu-fulvie morgino ex- 
tenio late nigio, puuctis pauciH ad margincm nifis, macula irro- 
giihiri ad ot»lluJaj basin, bcrio Bubbasuli mnoularum quiuquo, pltiga 
ccllulam tenninantc ot Borie maculaxum octo iumqualiuiu omni- 
buB wigris : coqius nigrum fulvo olboqtie punoiafum. Alee subtUB 
multo pallidiores quam supra; antiem maculia triangularibus 
murginalibuB fulvia, ad aj^ncom olongatis ; posticce BubroHcaa, area 
biifiali obscuriore, maoulis nigria tore velut supna, morgine cx* 
terno luto nigro maculiB ad margincm irianguloribuB IVilvis, venis 
fomigiuoifl : oorims nigrum, |^pis, pedibuB antiids fomoribusque 
auroo-flavis, vontro longitudinaiitor albo strigoBo. Alar, oxp, 
lino. 2. ^ 

Fianarantsoa {Shaw)^ 

This vei^ distinct sijecies is probably most nearly allied to 
A. Sganzini] but in form it more nearly agrees with A. pseu^ 
(Jolycion 

LycflsnidBB. 

10. Castalius azureus, sp. n, 

AIod Hupra ccoruleaB apud margijiefl saturatioios ; antic® margine 
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oosioli ot basi nigraicentibuB, renula siipenore dkooodlulori 
uim, margiae extomo latios nigro^ area atatim pone oeUnlam 
BttlvpGJluoida^ aUncante ; posUcaa baei nigrescente, linea marginali 
punctieqno aubmargiualibtia nigM^ macula apicali, a lunula oseru- 
foo^cineroa interrupta, nireai ciliie albU ni^ perseotia, canda 
nigra: corpus nigresoens, octdis albo oinoi^, paipis latoroUtcr 
albis. Aim stibtus crotaooo'^albmy linea tenui marginali, eerie 
macularum apud marglnem externum viigulisque eubmarginali- 
biis nigns ; antiom macula discoooUulari serieque angolari maou- 
larum quinque diaoaliuin, tribas quorum suporioribus oonduouti-* 
bus : posticte ad basin BordidiB» macula oblongo disoooellulari, 
iribus apud basin in sorio obliqua positis^ octo disoalibue, tortia et 
quarto in eerie arigulata oonnoctis, unaque subanall nigris ; 
tnaoulis duabus soriei marginali analibue emaragdino brai'teatis 
virgulieque submarginalibus orocois ; ciliie velut supra ; pectus 
cmoroo-albidum ; venter sordido albidus. Alar. exp. unc. 1, 
lin. 7. 

Antananarivo {Kwffdon)^ Fianarantsoa (Shaw)* 

Two collections contain^ a single example of tliis very 
distinct and beautiful little species. In tlio specimen from 
Fianarantsoa several of the submarginal black 8|>ot8 on the 
upper surface of the secondaries arc wanting. 

11. lolatts arffentariiM^ sp. n. 

$ . Antictn supra area interno-basali argentco-osorulca, area media 
plagum mnguom sericoo-albam fonnante^ costae basi nitide fbsca, 
area apicali ct morgine extemo late nigris ; postiem sordido albm 
apud basin argentco^occruloie, fascia lata suboostali uigrescoute, 
in medio nigra, Hnea marginali maculisquo submarginalibus 
nigris olbo limbatifl, macula autom subanall maxima oxtrorsum 
vivide csKruleo limbato, caudis nigris albo terminatis: corpus 
fuscescens, oinereo-birtuin. Alas subtud albm ; anticao virg^a 
diseooellulari, striga obliqua disoali, lunulis septem submar- 
ginalibuB et linoa marginali nigris ; poBtica) macuhs duabus apud 
basin TiigriB, linea valde irrogulari a costa ad marginem inter* 
Hum errante, apud aream analcm trismuaUt partim ^sca ocetoro- 
quin nigroi macula costali subapicali nigra, strigis duabus mar- 
^ni apioali subparallelis paUide fuscia, macula rotundata in urea 
prima mediana sita plag^uo adhfioronte MvIb, lunulis duabus 
margini anali parallelis nigris, macula submarginali apud angu- 
lum anolom emerca, mao^ anali nigra maculaquo adhmrenio 
alba, inirorsum smarogdino, extromum auxeo souatis; veutro 
Amesoento. Alar. exp. uno. I, lin, 5. 

Antananarivo {Kingdcn). 
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Bajpiliouidie* 

PxmiNjB. 

12. Nychitona syhicola, Boiad. 

A Bpeciinen of thi» 8[)eciea now received agrees in all points 
with the description ; tlic small spot which Dr, Boisduval 
mentions as usually present is. however, very indistinct ,* on 
the under surface it agrees well with ( Cramer’s figure of 
medusa^ said to come trom Bengal, We have an example 
ap’eeing in all respects with the figure and with N. syhtcolu^ 
from the Congo, but none from any part of India. I'he sjhj- 
cimens previously received, and suimosed to be N, ayhicola^ 
agree in all respects with N, nuj^ia. With regard to tlic latter 
species, which Mr. Kirby supposes to be tl)e female of aV. 
akeata^ I may mimtion that the sexes are identical, the upper 
surface being pure white in both • in N, akesta^ on the otuor 
hand, botli sexes have a wcll-dchncd blaftk spot on the disk 
and at apex of ])rimarie8. 

13. Delenois ffJhtpennis^ sp. n. 

y . 2?. Bimillima, luargiiio anlom iiigio minus profundo 

oxciso ; ]) 08 ticaD aubtua invcoj, baud croceaj. Alar. oxp. unc. 2, 
bn. 7. 

Antananarivo {Kingdon). 

If this should prove to be no more than a variety, it will 
throw doubt u{)on the value of several otlier species in the 
genus. 

PATTUomiex, 

An example of PapUio endochm received with Mr* King- 
don’s series differs from the typical form in the absence of the 
second black costal patch on tlie piimaries. 

Hesperiida. 

14. Trapezites^i Ktngdoni^ sp. n. 

Alie antic® supra velut in T.jaccfio (T, elima, Hewite,); posiic® 
iiigro-fusw plaga mi^na diffusa mo<lia ochraooa, oiliis sordid© 
aurantiacis: corpus nigroBoons; thoraoo lateraliter viridi piloso. 
Antic® Bubtus costa late ferrnginea, morgine oxtemo late lilaoinoi 
maoulis hyalinis volut suj>ra ; rufo-fusc® pla^ obliqua 

media et fascia lata margipali lilacinis, mnrgine abdominali 
rospo-fusoo, oiliis sordide aurantiacis; corpus palHdo fuscum 
pectore albido-hirto, palpis albis. Alar, exp. uuc, 1, li. 4. ’ 

Antananarivo {Kingdon). 



LejpiSopUim pom MaSagoi^ear. 

It 19 poaBiblo, as the seeoadariee of this species are rather 
shorter than in the Australian insects composing the genus 
Troy^ezitee^ that it may have to be separated as the type of a 
distinct genus ; the pattern and general coloration, the an- 
tenn®, form of primaries, and appearance are, however, so 
exactly like Travezifes tliat I have hesitated to separate it. 
^ Patnp/ttla^ gilfim of Mabillo (Pet, Nouv, ii, p. 285, 1878) 
seems to be an allied species 

15. Cyclopidea pardalina^ sp, n* 

Nigra ; antiosD supra linoa subcostali baaali, striga seeuriformi mediu^ 
macula subcostali media, dnabus subapiealibus obliquo positis et 
quarta bifida discali oroceis; |K>stio8e plaga permogna subpjri- 
Ibrmi media orocea, eiliis extrorsum crocois. Aim snbtus apioe 
coataque tmrdido llavia, raaculis snpemis majoribus oroceis ; pos- 
ticie oitrinm maoulis subcostalibus submarginalibuscpe septem 
efc striga intemo-mediana cinoreo-fuads ; pectus yiridi-oinercum, 
antioo flaveacens, vontro citiino. Alar. oxp. uno. 1. 

Antananarivo [Ktngdon), 

Allied to C.panUcus and 0, maJgacha. 

Sphingidm. 

CBmBOCAMFXNJB. 

16. Onaihoatypns laticornisy sp. n. 

Aim supra rosoo^ferraginom vel ru£[)«fiisca>, tortia parte oxtema anti- 
carum dilutioro, linoa valde iudistinctii aream oxteniam introisum 
limitante, lines regulari diacali margini porallela fusoa, eoata et 
margine intemo oineraacentibus, eiliis testaoeis; imatioas margiue 
extemo cinereo-fnsco iutrorsum sinuate, Gihis albis fusco hie 
illuc punotatis: corpus ferrugineum vel nifo-fusoum; oculis 
albido cinetis. Aim subtus ferrugmem fusco striolatm, marginibus 
extemis oineretHfusois paululum roseo tinoUs : oorpus rufesoens, 
pedibus aibicantibus, ventris aogmentis tuataoeo et albo margi- 
natis. Alar. exp. uuo. 1 , lin. 8-7. 

Antananarivo and Fianarantsoa. 

Although I have not seen the typo of QmthoatyjMtB. this 
species answers so well to the charsicters given by Dr. Wal* 
lena^ that I have little doubt of its being a second qiecies 
of that genus* 

a Five speoiee of Hesperidie are desonbed in this number of the 
^Petftes NouVellee: ’ for my part 1 do not think that naturalists’ advmv 
tbemsnt sheets ought to be used as media for describmg new speeles. 
Publicalion even in newspapers should, In my opiiiioii, bo ignored, mu^ 
mom In two- to fooivpege advetilsing pamphlets. 
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17* Diodcmda Orandidieri^ ep* n. 

Ailiiis D. muHnis^ oorpore alisquo antioia oiiiorois fc^rugiueo linoatis: 
aloD untioie fero yalut iu murtna lineU aabparallolis acriptiiD, 
ploga aubapioali marginalia margino apud angulum externum 
punctia^ue lineas terminantihua nigro-fusciB, macula interuo- 
boBalt unaqnc diffusa pono oellulam fusois ; posiloeD nigro-fuaem, 
striga margini paroUela indistinota lufosoente, plaga marginali 
apud angulum analom oinoroo-aJbida, cUiis albin: corpus linea 
dorsali longitudinali fusoa; autetmis pallido tesiaoois. Anticm 
aubtus ciuerose, disco poUide comco-fasoo a linoa undulaia iu 
vonia nigro punctata limitato ; posUom carneo^albidm liueis iribua 
anbparallolis oinereis, linoa quamm externa nigro punctata, mar- 
gino latius oinoreo introraum dentato, ciliis ^bis* Alar. exp. 
uno, 1, lin. 11. 

Antananarivo {Ktngdon). 

18. Choerocampa humilis^ sp. n. 

Aim supra cuproo-fusc®, serioem ; antic® area b/isali oostaciue suboi- 
nereis, area oxtema saturatiore a iiuea regulari obliqua, ad apicom 
ourroute, inLrorsum limitata ; postic® margine oxteriio latius ob- 
scure : corpus alis obsourius. Al® subtus testaoem margiuibus 
puululum obscurioribus ; antic® miiiime rufescontos; corpus 
subtus pallido tcstaoeum, ventre rosoo tincte. ^Vlar. exp. unc. 2, 
lin. 1. 

Antananarivo {Kingdon). 

Possil>l;jr the male of O, BatechiL but differing from the 
figure in torm^ and considerably smaller. 

Other Sphingidm received from Mr. Kin^don are A mbulgx 
Coq^teriUi tS^ JSoisd.; Choerocampa gramli$^ Bath (a South- 
African species) ; Prot(^rce lingcns ? , Butl. ; and Diludia 
chromapt^rUj Butl. Of the last-mentioned sp^ies (hitherto 
unique, so far as I am aware, in the Museum collection) there 
was a very fair scries, exhibiting slight variations in the 
intoimity of the coloration, but not m any of the markings. I 
consider this rather important evidence in favour of its dis- 
tinctness &om the allied D, faemini^ Boiad., since that sneoies 
is described as having whitish grey upper wings ana ash- 
coloured stigma,^’ no mention also being made of the parallel 
discal series of whitish spots common to i>. chronicyp4eri$ i 
the lower wings moi*eovor arc said to be black, with the 
base broadly of a beautiful orango-yellow, and the anal angle 
marked by a little patch of ashy grey r ’’ in i>. chroma^terii 
they am greyish brown, with the Ijasal half bright ochre<w, 
with two transverse central blackish bands, the inner one 
quite black, the outer one dentate and dividing a series of 
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dashes between the veins } instead of a grey patch, thew 
xs a snow-white spot near the anal angle placed upon a longi- 
tudinal black dash 


Agaxistidn. 

19. Rothia micropales^ sp. n. 

R. pali affinia, multo minor, nigro-fuaca ; al® antic® fhsoia obliqua 
pollide flava pone medium aita, coaiam anguluxnvo externum 
baud altingento; poatic® plaga mediH roiundata flava cyaneo 
zonata, oculia flavo cinctia: abdomen lateribna crooeis. Abo 
aubtua paulo pallidioroa ; antic® nigro-foacop, baai crooea, fascia 
8Ut)erna davida, ciliis apicalibus albis; poBtlco) crooc® orois 
apicali ot externa nigro-fuaois : corpus sordide oroceum, palpis 
uigro-fuBciB albo maculatis, pedibus supra fusois^ Alar. exp. 
uno, 1, Hn. 8. 

Antananarivo {/CiftgdoTi). 

Professor Westwood places i?. pales first in his list of the 
species of Rothia ; yet ne refers to this genus two Eusemue 
(/?. agrius and peJasus of llerrtch-'Schiiffer). In this matter 
lie is manifestly in error, E. agrius being closely allied to 
R. zea of the same author, and E. pedasm being allied to J?. 
hypopyrrha. 

In the British Jdusoum wc have si>ccimcns of E. zea and 
E. hypopyrrha. They both have the greater part of the bocou- 
daries carmine upon the under surface, ana form a group, 
with E, agrius and pedasus^ which cannot be separated gene- 
rically from Kusem%a^ unhiss, indeed, the more robust body of 
E. hypopyrrha^ and its slightly more pointod primaries in the 
male, should be considerea sumcient reasons tor regarding it 
alone as the type of a now genus. 

20. Rothia Westwoodiij sp. n. 

Migra; aim sntioBD fasciola iH>no medium abbroviata flara, antioe 
ooarotata; postic® plaga pormagna dimidium basale fern im- 
plente flava ; abdomuds latoribus oohreis. Al® subtua ad basin 
oehrea); ooipus oohroum, palpis nigris flavo punctatis. Alar, 
oxp. unc. X% im. 5. 

Antananarivo {Kingdon). 

This seems to be a common species. 

The female of Eusenna hypopyrrha^ obtained b;^ Mr. Shaw 
at Fianarantsoa, only diflfors from the male in its browner 
ground*^loar and rather broader wings. 

* The tjme bdbig slightly rubbed, I have corrected one or two points 
in the ofi^nsl 
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2L Pmudonaclia ? trimacula^ MaWlle, 

Wc have received a female of this species from Fiana- 
rantsoa. 

22, PseuilonacJta eimpUjt^ sp. n. 

Al«e antioJB nigro-fusc® iimnaculat® ; poptic® aurantiac® margino 
extorno late nigro : corpus nigro-ftiscum. An tic® subtus ot 
xuargo oxtornus alarum posticarum purpurco-fuaca, aliter velut 
suprai Alar, exp. uno. 8, 

Fianarantsoa. 

A third species in the same collection appears to have the 
outer half of the primaries rubhecl until quite denude^l of 
scales ; I therefore hesitate to detscribc it before seeing other 
examples to determine whether or not these wings are natu- 
rally semihyaline. 

Lithosiid® and Arotiidie. 

Sozum araent^^ S, Kingdoni^ and Areas virginalis have 
been received from Fianarantaoa. 

Kyotemerid®. 

Ngcteniera insularis, Boisd., and hifinmiis ? , Mab., 
have come from Fianarantsoa. 

23. Hglemera puellay sp. n. 

^ . Sorioeo-nivea ; al© semibyalin® ; aiitic® area apicali et tnargine 
oxtorno late nigro-fuscis angulum introrsum formantibua, basi 
paululum fulva : oorpuB oinereo-albidum, oollo teguliaque Mvia, 
antennis nigris. Al® subtus velut supra: corpus lateraliter 
fuscesoens, ]^dibus palpisque fiavescontibuB. Ah^. exp. uno. 
lin. 2. 

Fianarantsoa [Shaw)* 

24. Uglemera Jragilisy sp. n. 

cf. Praocedonti persimilis, sod margino intemo, areis apioali et 
externa alarum onticarum abrupto ci profunde apud ramos 
medianos exoisis. Alar. oxp. uno. 1, lin. 2. 

Antananarivo (Kingdon). 

Liparid®. 

2d. Leucoma pruinosa^ ey* n* 

$. Nivcfl, nitens; al® semibyalin®; abdomen teataoeim tiiveo 
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squamosum : subtus alba, oaulis fosoia, tarsia uigreeoeatibas ad 
basin albia. Alan exp« uno. 2, lin* 11. 

Antananarivo {Kingdon), 

Size of Zr. auripesy ? , but with more elongated wings. 

26. Oogana turbatay sp. u. 

Abe aniicce forruginosup, atrigia duabus obliquis ainuoeis pallidioribus, 
virgula discocoUulari nigra, margine latlus leataceo Uturis ferru<> 
gineis intorsecto, introrBum squamis uigris limitato, venia in disci 
modio nigris, margino intomo aquaiuis consuotis mediis elou- 
gatis, partim nigria inatruolo ; poaticaa ochracom area aubmargi* 
nali, prassortim lul apicem nigrcHaquainosa : thorax ferruginous 
squamis olongatis 82 >ar 6 is nigris inst^ctuH, latoribus pallidioribus; 
abdomen oclu^oeum. Also subtus oehrcco, antioas maoulia submar- 
ginalibus et puncto disoocoUulari nigris, postictt) macula subapioali 
nigra; corpus sordide aurantiacum. Alar. exp. uno. 1, lin. 9. 

Antananarivo (Kingdon). 

The cliaractcristic projecting patch, of scales firom the inner 
margin of the primaries seems to satisfactorily establish the 
generic position of this species. 

Wo have received from Antananarivo what I believe to be 
the male of my Gogane ochrea* If so, the species would be 
better placed in Cha^otrichey as the form of tW male and its 
broadly pectinate antennm agree with that genus rather than 
with Uogane : the males of Gogane correspond in form and 
antennm with the females of Cheerotrteke ; the females of 
Oogane have the antennm as in the males. The male of O, 
ochrea may be characterized thus : — Smaller than the female, 
with shorter wings, the ])rimaries decidedly more orange in 
colour ; an abbreviated longitudinal black dash and two dots 
just above the origin of the median branches, and a black- 
edged rounded grey spot near the middle of the inner margin j 
a tew black scal^ on the internal fringe below this spot. 

27. Euproctia Htaniay sp. n. 

cf. Lacteo-alba, scricea, macula ad angulum ccllulo) superiorom 
flava, costa sordide alba; aim postioas paululum flavescentos; 
eapito, prothoraco ci abdomine (basi excepta) oohreis ; axitennis 
forrugineo pectinatis; aim subtus laoteo-albm, niteutes, costis 
paululum ochraoeis ; antiem macula supoma cum area costali 
conftueute; palpis, pectoro antice ct ventre lateraliter oohreis. 
Alar. exp. unc. 2. 

$« Uulto major, ochrea; aim polUdm, magis foraitan straminem 
quam oohrem, niteutes, antiom puncto ad angulum cellulm ochreo ; 
capita et prothorace loste oohreis; abdomine sordide ochreo, 
maoulis dorsalibus pilosis obscurioribus ; onuda porlata, ad basin 
Ann. <k Mag. Hint Sor. 5. Voh iv. 17 
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pills oraasiB nitide anreia instruota, alitor lanosa t'uBoa: subUis 
polUdc oohrea, alas nitontoa, autioce ocmta Itcthis oclirea; palpis, 
pccioro imtice et vontre latoxdlitcr mibaurantittcift; ])editMiN crinitw, 
ano soriooo sordido. Alar, vxp, \im, liu. 5. 

Antananarivo {Kinrjihn)* 

LiELAVIA, gen, nov. (XaiXarfr, 

Loperce^ Wlk. {Caiaplmictcs, Fid.) aiUnm, uliw mittMn an- 

ticis Tnargine in torno rotunda to, eorpore robuhtioio, autenriis lon^riH 
tenuibufl, palpia ]H>rrecti8 nudin, pudibus crinitis. (bm. typ. L, 
mtata. 


28 , Lcplapia notafa^ ap. n. 

Alee axiticse cinereo-fnscoo pallidjr rosro iinettr, in modio nebuloRjo, 
plaga ningna foro trianguJari ad oostro medium sordido alba, in 
cellula discoidali autom nivea ot puncio nigro utrin(|uo limitata, 
pnneto inioriore in seiio pund/orum angulata alum tranaerrante 
aito, litura aubbasali eoslali nigra, sorio punctorum nigrorum 
diHcali curvata; posticm bnlo ochrem: thorax cineroo-fuscua roseo 
tinetne, coHo nigro iniicidato antico ochroo ; palpi antenniequo 
nigrescontes ; abdomen oohn ura, Ala? anticce subtua cinereie, 
area magna oostali colliilani portim implento ooljroa, macula dis- 
coeeliulari ot oltora oostali nigris, ai*ea interna late ochracoa sericea; 
posticfie oohrem, macula disoocollulari ot altora oostali nigris; 
corpus antico purpurco-fuscum, tvlilor ocbracoum, tarsia jK'dibus- 
quo antieis fuscis. Alar. oxp. unc. 1, lin. 7. 

Antananarivo {Kingdnn), 

In pattern this singular species agrees almost blotter with 
tlic little species of tJie j>enus Ladim than with Lojm^a ; in 
the form of the wrings it is more like J^uproctis. 

Numenoides, gen. nov. 

JSumeni affinis, foemina autem antoniiis lato pootinatis. Gen. tj'p. 
A. grand is, 

29. Numenotdes grandisy sp. n. 

J , Btatura N, patranw $ . Alac aniicoo fasciis roseis stramineo 
limbatis ftuicii8(iue alternatis irrogularibus ferrugincis omutao, sorac 
irrogulari lunularum fturngmoarum nigro limbatarum disoali, 
area apicali ot margin e oxterno lato forruginois ; posticoc ochroee 
fascia iniiuTupta media et macula disoooellnlari nigrosceratihus, 
itfacula obliqua subaiaicaJi et altora subanali nigris; thorax rosc^us, 
a tergo ochrous ; abdomen heto oohreum moculis lateralibus nigris ; 
aiitennis albidis tostaceo pootinatis. Also subtus ochrom, antic® 
costa nifo-forrugineo maculata, fascia pone medium angulata antico 
ferruginoso-fusca, maculis duabus costalibus oblique positis fliscis 
nlbido oinctis, areis a])iculi ot extoma velut supra ferrugineis fulvo 
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notatis ; poaticca dimidio coatali mfo aquamoao, fornigineo oblique 
fa«riato (fasciiB oohroo limbatis), fascia valdo irrcgulari pouo 
medium fusca, linca irrogulari forrugiuea diacali, plaga olongata 
marginali in dimidio apicali posita rufo-forrnginca fulvo notata: 
peotua ochroum, rosco hirtum, genibus nigre^^centibua, palpia 
nigro maciilatis ; venter sordid© ro«(*nB maenlis tribufl somi- 
circularibufi fulvis» sorio maeularuin utrinqne ejusdom colons ro- 
tundutaruu), ano fulvo. Alar, oxp. unc. 2, lin, 10. 

Antananarivo [Khigdon), 

Evidently a very Ijandsome insect ^\licu fresh from the 
pupa. 

30. Lymantria rosea, sp. n. 

llofico-alba j alco serieoce, uiitioir biwi albo panel atic, area basjili nigro 
nniculntu, striga angubita undulnta submedi.i nigresccjite, liriea 
angulata n'giilariter miduJatu disenli fasca, Iniea subniarginali 
uncialata tasca ,* poatiem macula dificocollulari et fascia squamosa 
Bubmargiiiali fuseiH : corpus album, ontennis fusois ; abdomen 
rosoo tinclum. Bubtus ro8<‘o-alba ; alio tuitieio coUula discoidali 
nigro Btrigala, maculis apud unguium oxlornum nigris; posticio 
macula discocelluluri nigra. Alar, exp, unc. 1 , lin. 7. 

Fianarantsoa {S/iaw), 

Unfortunately not in very good condition ; ncvcrtluilcss 
I tliink I have not overlooked any of the markings. 

31. Dasychira vihiciyennis, sp. n. 

J), f(wcdlfu» afRnis, mulio major; ahe antic© mans ciriorco-fuscio 
filbo Hparsffi, femin© cinereo-albid©, vonis albis, fasciola basoli, 
fttsciis duttbus undatis lunulatis, virgulis dualius discooollularibus, 
maoulis duabus subapicalibus plus minusvo distinetis obJij|UO 
positis puiictisquo murginalibus ferrugineis, ciliis pallid© fuseis ; 
postio© paUido tostace©, area externa foinin© sordida, ciliis albi- 
dis ; thorax tostacens, capito togulis{|uo pins minusve albidis, an- 
tennis fusco poctinatis ; abdomen lostaciuim, segmentis olbican- 
tibus. Al© snbtus fusco-olbid©, venis diHoocollularibus lato 
obsoiiratis; antic© fomin© striga discnli diffuse fusca; postio© 
virgula ojusdem colons costali : corpus subtus fusco-albidum, mai-is 
fero testaceum ; piules tarais mgris albo fasoiutis. Alar. exp. 

, uuc. 2, lin. 2 : $ , unc. 3, lin. 1. 

Antananarivo (AVw^'^w). 

32. Dasychira gmtiUs^ sp. n. 

$ . Prescedenti afffnis : ol© antic© crotaoeo-alb© e < , area externa 
exeapta, nigro dense punctata, fasciis aream basalom tiansorran- 
t^us taibua maoularibus, maculis quinque diffbrmibus apud venas 
discocellularos oonfortis, fascia angulata maculari discali, maculis 
quinque sparsia ci paraUclis maouUsqne marginalibus ruffs; 
postic© Btraminc© : corpus ochracciim, autonnis nigro-fusco pccti- 
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natifl* Alfa corpnaque mhtOM oohracea immaeulata. Alar. exp. 
1ZUC. 2 , lin. 9 , 

Antananarivo {Ktngdon). 

33. Mardara oiola^ sp. n. 

All© antiote purpureo-oinereaj, plaga interna faaciam poBtmediam 
jiartim imploiite alba, area baflali virosconto, nip^ro notata, naargine 
extomo latiua pallido, subviridi, iniroraum irrep^ulariter nigro 
limll ato, liiiois duabus postmt^diis denticulati» viridi-albo margi- 
natia nigris, externa undata, ntaoula lunulari diBcocellulari nigra ; 
posticip alba^, areis coHtaJi oi externa tofltaoois, ntriga submarginali 
venisquo diBCocollularibua foscoscontibuft : corpuB testacco-albidum, 
ontenniH futscis, testaceo pectinatia. Ala) subtua albidse, area 
costall late rufo-fuscosoento, striga anticarum discali, posticarura 
submarginali fuscescentibus, maculis lunatis diB(V)collularibas 
nigris ; corpus tcstacoum. Alar. exp. uno. 1, lin, 7. 

Antananarivo {Kingdon). 

This is the first extra-Indian representative of the genua. 

34. Mardara pecultarisj sp. n. 

Aim antiem nigro^fusom, signatura o^tbnni nigra albido partim 
marginata aroam basalem fore includonte, lines albido marginata 
interna, fascia obliqua statim pone signaturam basalem sita tes- 
tacaa, apud marginem intonmm expandonte, a linea nigra inter- 
socta, serie lunularum nigrarum sinuosa disciJi, maculis iutrorsum 
nigris extrorsum testacc^is submargiuolibus, oHiis nigresoentibus 
linoa basali albida; posiicm albse, area oostali, area apicali ot 
margino i^ostico fuscescentibus: corpus fuscum, antennis nigro 
pectin atls. Aim subtus multo pallidlores, antiom cinereo-fhsoes- 
centes area interna albida, virgula dieoocellulari, linea curvata 
disoali ciliisque fuscis ; postiem maculis squamosis discolibus fusois, 
mnrgine postico fiisoesconto ; corpus subtus fuscescons, torsis 
albido fosciolatis. Alar. exp. uno. 1, lin. 5. 

Antananarivo (Kingdon). 

A singularly marked species. 

XTotodonttdm. 

Chuyhotypus, nov. gon. (j^t/oroTi/iro^). 

Pygoirm flfBriis, aim antiem autem magis produotm, cellula discoidali 
"multo longiore, venm subcostaUs ramis magis divorgentibus, vena 
modlana quadriramosa (vena inferioro discoidali ramum quaitum 
formante); postiom breviores, margino costali magis convexo, oel- 
lula discoidali latiore, ramis subcostalibus sejioratim emissis, vena 
mediaua quadriramosa (vena discoidali ramum quartum formante) : 
corpus paululum gracilius, pedibus longioribus aubnudis. Qen. 
typ. C. dives. 
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8S* Chrjf$otj/ipu$ diifeSf 8p. n« 

Atireo-ftuoiis ; alie tutentes, ferrogineo liturat®, lineis duabUs traoa*- 
verria lomiginoto; antiote linea tortia mibapioali obliqxia, oosta 
forruginoa ^ basiu parpureo tinota; cilia alarum omuiiim ad 
angulum analem forrugmaa: corpus cinoreo-frsoum, squamis 
aparsis oohreis, capita eolloque aurantiaois. Aim aubtua pallidioros : 
corpus pallido fbaoum, podibus ru£oaccutibus» Alar, exp. unc. 2, 
lin. 1. 

Antananarivo {Kinadon). 

This species resenibreB Sicuhdea in coloration and pattern. 
Another new genus, allied to Geira^ was obtainea by Mr. 

Kingdou ; but the specimen is not in sufficiently good condition 

for me to make out a good generic diagnosis from it. 

Argyrotypus, gen. nov. 

Prmoodonti simillimus, alas posticie autom angustiores, apieo aou- 
muiato, antonnia latius peciinatis, palpis longioribus, podibus 
tonuioribuB. Gen. typ. A. hmida, 

36. Argyrotifpm houplesy sp. n. 

Ahn anticBD supra rufo-fusoo), maoulis rotundatia nitide argeutois fore 
obiecto) (vel argentoao tbsco reticulata) venisquo fu8oi») ; x)08tica) 
nitido argentoa), angulo anali rufo-fusoo retioulaio : thorax rufo- 
fuBcuB, antennarum basi, macula tegularum humerali, oiltis inter • 
nis ei melaihoraoiB lateribus argentois ; abdomen argonteum linea 
doroali punctisque lateralibuB rufo-fuscis, Ala) suHus argontete 
femigineo reticulata) : corpus aigentoum, vontro ferruginoo seria- 
tim maculate, podibus (palpisque plorumquo) frrrugiueis. Alar, 
exp. uno. 1, lin. 9. 

Antananarivo {Kingdon). 

In some respects aluod to the genus Harpgta. 

87. Nioda lignea^ sp. n« 

N, bcaiviUcB subaffinis : ahe antiem rubro-fhacesi pallidas, dimidio 
interno ciaorosoento, costa viridi maoulata, striga longitudinali 
ad venam medianam adhaorento picea, vitta ad vonam discoidalem 
adharoute nigra, strigulis inter venas apud morginom externum 
nigris, macula apioali, altera sUbapicali, lineola ad marginis ex- 
temi medium et macula apud angulum exienmm triangulari 
marginalibas albis nigro extrorsum tenuissimo limbatis, dliis 
fusoo-albidis a linea nigra intersectis ; postioie fhsco-albidie, striga 
submurginali indistiueta fusca, liuea marginali altoraque cilia per- 
eurrente fascia : corpus testacoum, thorace, tegulis ot metathorace 
idbido pilosis. Subius pallide oiuereo-fusca : oIgd maculis disoo* 
ooUulanbus, striga indistincta curvata discfUi maonlisquo aubmar- 
ginalibus jfdscis, liuea margiualialtcrtujuo cilia porourrento obscu- 
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riuB fusois ; antioao vitti« iribus brevibus apicolibuB nigris. Alar, 
oxp. unc. 1, lin. 5. 

Fianorantfloa (Shaw). 

LasiocampidsB. 

Mr. Shaw obtained the male of Anrhirititm inhif/ms at 
Fianaiuntsoa. It clu(‘flv diflera from the female in having a 
longer body, with well-developed anal tuft ; the antcnnai are 
equally plumoac iu both sexcH. 

LimacodidsD. 

Panisa vallda^ sp. n. 

Alse anticcD supra viiidcs, basi purpureo-fusca, extroraum tanuitx)r 
albo ex parte limbata, margino cosloli ochractM), area externa late 
rufo-fusca, iutrorsum a Imoa ourvata Qlweurioro limbata, fascia 
indistincta diifiwe cinerea, ciliis Bubcinereis ; j>ofitioa) ochreo), 
Boricoie, area ext<Tna sordida, vonis npud margiuero ciliisquo rufo- 
lUHcin: thorax vindis, fronte, pal])i« untenuisque rufo-fuscis 
obscuriH; abdomen ophreum, ano nigrem ente. Aim subtue ochra- 
anticio distjo Ibivowcente, ana costali ad alee medium fusua, 
area externa fere volut supra Bed paululum pallidiore ; poBtiem 
art*a costidi prapBortim apud apieem fusoo squamosa ; corpus subtus 
picoum. Alar. exp. unc. 1 , lin. 7 . 

Antananarivo {Kingdon), 

More nearly allied to P, latisiriga of South Afnea than any 
otlicr described sj}eoics. 


Boxnbycidss 

SXNCbYfcJMUii, gen. aov. {avyKXvarpM), 

Forma, colorc signal urisquo supra fere volut in ILfimliroma, struo- 
tuTtt autom vonarum corporis antennarumquo volut in JUmihgn et 
generibus ei alflnibus,venifl medianis trirumosis; alae antiem breves 
latae, vena subcostali quinqueramosa, discoidalibus simplicibus ; 
postiem elongatm subpyriformcsft, vena Bubcoslali biramosa : antonnaj 
breves, lato pectin atm ; pedes breves crossi ; tibi® postic® dilatat®, 
oompross®. Gen. typ. iS. mveus. 


39. Sgnclgsnius nivem^ sp. n. 

Soricoo-albus : aim linoa discali regulariter undata squamosa nigra, 
puuctis marginalibus nigris; antic® marginibus sordidis fusoo 
nigroque irrorads, area basaU a linca nigra squamosa oblique 
fosdata, a linea distiiicta angulata nigra oblique extrorsum limi- 
t4ita ; antonn® fusco pectinato. Al® subtus punctis marginalibus 
xiigriH, area costali nigro irroruta; antica^ puncto costalj apud 
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a|nccm nigrescente, alitar omuiao albas* Alarum exp. uno. 
Uq. G. 

FianarantHoa [Shaw), 

This gonus nuist, I tliiuk, be regarded as a link between 
Bofnhgw and Asthjenia, 

CaradrinidflB. 

40. Caradrlna spadotidia^ «p. n. 

fimhtlolm simillima, structura auf cm Caradrinae : al© antic© 
Huprn olivttceo-fnHca' nitentos, lilura basali, lirica sinuosa aream 
boftalem oxtroraum limitanto, fascia obscure marginata sinuosa 
media, linca trisinuata submarginali, macula adhmraute costali 
punctisquo margimilibus nigrescent ibus ; postic© multo pallidioros, 
ud Isasiu albidas area externa obscuriore, ciliis albidis : corpus 
fusoum. Alio anticas Bu))tus fuse©, nitentes, margiuo costali paUida 
nigro })ouo medium oblique notata, luiiiotis margiualibus nigris, 
ciliis albidis ; puwstic© albidio, sericc©, macula discooellulari, litura 
discali arcuatn plagaque upicali squamosa fuscis, punclia niargi- 
ludilms nigris : corpus subtus fusco-albidum. Alar. exp. unc. 1, 
lin. II. 

Finiu'irantsoa {Shaw), 

Orthofiiide. 

41 . Panolis notednUs^ sp. n. 

Aloo antic© supra coloribus foro P, pimpfr<l(v, signuturis auteni 
omuino dist antes, area bnsoli rosoa lilaoino tiiicta, nigro notata, 
murginibus omnibus roseis, plnga pormagna media, antice obliqua, 
oxcisa, lactoo-flarida, ochraooo raaoulata, extrorsum a fascia cur- 
vata (rufescente, puqiureo punctata) limbata, lineis duabus sub- 
marginalibiis curvatis atiroo-fulvis, ciliis fulvis nifo-fusco acumi- 
natis ; postic© lacioie roaoo paalulum tiuct©, ciliis fulvis ad apicem 
fusco aouminatis ; corpus pallidc fuacum, oapito colloquc tostaoeis 
forrugineo notai.is, protboraoe cinoroaoentc, abdomiiie roseo hirto, 
Al© subtus sericoo-luole©, ciliis ciirinis, liuca discali vix distm- 
guottda fundo obsenrioro curvata, purictis discooellularibus fuscis; 
antic© area subcoaiuli sordido rosea; postic© margino costali 
roseo squamosa; pectus nigresoens, latoribus albioantibus ; abdo- 
men Bordide rosoum, ano testaoeo; pedes purpureo-hisc©, fulvo 
fasciokt©. Alar. exp. unc. 1 , lin. 5. 

Antananarivo [Kingdon), 

Hadenid©. 

42. JSremohia virescens^ sp. n. 

Al© antic© supra flavo-virides fusco nigro(iuo iuttculita\ scrio punc- 
torum trium alborum subbasali, lineis duabus valde irregularibus 
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faaoiam latam mediam formatitibua albia, macula disoocellulari 
alba, Berio virgularum ^-formium Bubmarg^iiolium albanim 
maculi 0 (|ue conuatis iiigris ; alsD poaiico) albidcc, area ox tom o-- 
apioiili punctoquo discoccllulari pallidc fuBcifl: tboTwe auroo- 
viridiB, togulis nigrobimaoulatis, abdomino palllde fusco, antonnia 
fuBcis. Ala» Bubtus lacte® Boricea\ antic® uroa diHCoidali fascos- 
cente ; postic® mHCulis duubus subapicalibuB squamiaquo Bparflis 
ooBtalibuB ferrugiiieitj, punoto discocollukri nigro : oorpuB subtiw 
albidiim, oapito coxisque antioie fuhcis. Abir. exp. unc. 1, lin. 2. 

Antananarivo {Kinydon), 

43. Euplexia dd)!li8y sp. n. 

A*, lueiparas affinia, omnino autem pollidior foBoiis maouliBquo mab* 
conBpicuiH : al® antic® pi ago pennagna niaculam roiiiformera incln- 
dento Rubapicali albida, limbo externo angnsliore, linea pallida 
submarginali rogulari ; ol® vix infuBoat® olbid®. Alar, 

oxp. unc. 1, lin. 3, 

Antananarivo {Kingdon). 

One example, rather worn ; although most nearly allied to 
the European species, it bears a greater general rcsemblanee 
to E, disdsignata of India. 

Ximomid®. 

Crocinis, gen, nov. {Kpo/co^^ Im). 

PgrinuB affine, distat autem antonnis pectinatiB palpisque longiori- 
bu8. Gen. typ. 0, femstrata, 

44. Crocinis fenesiraia^ sp. n. 

. Pyrinw martiatce pemimiliB, crooea : al® antic® area externa, 
angulo externo oxoepto, latius ferrugiiiea, apud apieem ftiBoeB-- 
oenie, maoulis box mediis albo-^hyalinie oongregatis ; postio® lineis 
duabuB abbreviatiB abdominalibue mediis rufia : antenn® nigr®. 
Al® BubtuB stramine®, antic® area externa indistinoto lilaciua, 
maeuliB superniB modiia: corpus laotoo-*albidam,pedibUB atramineiB. 
Alar. exp. uno. 1, 

Antananarivo {Kingdon). 

45. Crocinis ochraceay ap. n, 

Fallide crocea: al® antic® costa paululum eaturatiore aqua- 
misque argonteiR sparsa, margino externo irregularitor ferrugi- 
noBO, punctiB minimis maigitialibus nigris, oiliis aureo-*fa8ois, 
litura apud angulum externum angolata ferruginea extrorsum 
plumbeo limbata, puuctis nonnuUis ^ua minuerve distinctis sub- 
apioalibuB ferrugineiB, lineis duabua irrogularibus dupUeatts fer-» 
ruginois, interiore subbasoli indistincta, exteriore m^a, punoto 
diBooccUulari nigro j postic® lineia iribuB ®quidi8tantibus dupli- 



245 


Lepidopiem from MadagtMcar^ 

catis indiatinctifi fomi^neia^ panoiuqne duobus tribusvo ejusdem 
colons marginalibus : caput obscurum, antetinis nigria. Subtus 
paUidior, serioea^ liuois obsolotis punctisque inconspiouis. Alar, 
exp. lin. 1 1. 

Antananarivo {Kwffdon). 

46. Crocinis plana^ sp. n. 

(S , Crocea : abse antic® apioo et macula triangulari marginali cum 
00 confiuonto nigro-^fuscis lilacino tinotis, puncto discocollulori, 
liiiiris tribus abbroviatis apud unguium oxtemum iiiterais squa- 
mi8(pie DoiinulliH subbasaliltus sparsis nigrO'-fusciB ; corpus onten- 
nie nigrifl, abdomiiio pallido. Aim subtus pnuotis discocollularibus 
nigro-fuscis, antic® macula marginali clongata lilaoina fusco 
limbata, squamis nounullis subapicalibus costalibus fusois. Alar, 
exp. lin. 11^. 

Antananarivo (Kinffdon), 

The genus Orocinis appears to rej)lace P^rinia {Crocy^ 
pteryx^ Gudn.) in Madaga.scar. 

Euboliidtt. 

47. EuhoUa duhis^ sp. n. 

Al® antic® cinere®, linois trlbus trunsvorsis nigro .fascia, prima 
Biibbasali apud oostam inangulata, socunda areum basalom limi- 
tanto exirorsum a vena medians ad marginem internum oinoreo* 
fuBCo limbata, tertia discali subongnlata introrsum cineroo>fafico 
limbata, extrorsum albo morginata, macula diBcoceU\ilari nigra, 
margino extemo oiliisque obsenris ; postic® mfo-tastaoe®, imma- 
oulat® : corpus oineroum. Bubtus^rufo-testacea ; al® antic® 
macula supema disoocellulari nigra. Alar. exp. unc. 1. 

Antananarivo {Ktngdon). 

A pretty little species, quite distinct from any known form. 

The following genus is placed by Walker at the end of the 
NoctuiieSf among the Pseudo-Deltoids ; it may, however, have 
to be referred to the true Deltoids. 

48. Singara hypooides^ sp, n. 

Al® antic® supra laoteo-stramino®, serice®, area oostdi, striga 
curyata discali di€usa oiliisque oohraoeis, macula disoocellulari 
punctisque duobna obliquis subapcalibus nigris, cosfa nigro irro* 
rata; p^tic® ochre®, fascia vix distinguonda pdUdiore discali ad 
marginem abdominalcm introrsum virgula nigrioante squamosa 
mar^ata : thorax laotoo-atramineus, capita palpisque nigris albo 
sparsis ; abdomen oohroum. Subtus oohroa : aho maoulis magnis 
disoocellularibiis nigris; taxsi nigm^foscL Alar. exp. unc. I, 
lin. 11. 

Fianarantsoa {8haw). 
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fiot^didsB. 

49. JHoh/$ Kingdom^ ftp. n. 

B. nmrijmaliMmHi alfc subhynlinfp, uureo-alliidu), marine CKtonio 
ciliiftfpio ouruiM, aiitica' apicr oowtrt({ue cupreis, fascioJa oblnpia 
Bubapicali, macula apud vonns diw occllulaics tiianjpilaii 
(]tto 8ubco«tali buailj purpuroo-nigria^ jmticto ai»ud an{i;ulum 
externum purpurco fusco ; postica* mticula aubapiwili cl jmnicto 
apud angulum niialcm purjuirc o-mj^ns : thorax purpun o-fua<ais ; 
abdomoii rufeawna, aegmento bas.ili tltno albo margiuato, rtc'gmcntm 
aocuudo ef teiiio latcialitor argcnlco niacnlafiH. A lie subtus 
diorcs : corpus argontoum, goiiibus tibiisquc aurois. Alar. exp. 
unc. 1, lin. L 

Antunniiaiivo {Kuigdon). 

A very beautiful speciert, 8nuillev tliaii IL marginalise ^ith 
darker and differently formed border to the ])iirnaii(‘a, and witli 
differently colour(‘d body. 

The only lepresentatlve of the Tjnmina now received is 
one of the (h-ambifesj which I believe to be Anrglolovna? 
anticella of Walker. 

Tlic difficulty of obtaining papers published In recent French 
publications is bo great that I have been almost inclined to 
doubt whether the* authors desire the Kngliali public to see 
them. I have consulted tliree of tlu' laigcst libraries acces- 
sible to me, to none of which the b’rcnch Pbitomological Society 
has seat the complete volume of its * Annales ’ for 1878. 


XXVII. — Description of a mw Species of Ghamadeon from 
Madagascar. By l)r. A. GuNTUElt, F.ll.H. 

[Plate XIII. 1 

A SMAJ.L collection, made by the llcv. (}, A. Shaw, at Fia- 
narantsoa, Hetsilco, Madagascar, contained three species of 
Chamseleons, viz. Ch.latcralia (Gray), Gh.gularis (Gihr.),and 
an undcscribed species, which may be named 

ChamtrUon minor. 

This species is allied to Chanudeon hifarcaSy but consider- 
ably smaller, and also differing from it in several other 
resjj^ts. 

Snout of the adult male produced into two flat compressed 
hf)ru8, slightly diver^nt in front, and covered with large 
scutes; they are much ap])roximatcd at tlieir base, and con- 
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nectod by a transverse scute, which also, in the female, is 
persistent, although this sex, as usual, is destitute of horns. 
Occipital region flat, slanting from beiiind for^^a^ds, with a 
rounded margin behind, and without lateral The dorsal 

crest is low, composed of a few isolated tubercles, and ceases 
towards the middle of the back. No distinct gular or ventral 
median scries of tub(U'clos, the median tubercles differing so 
slightly from those on the side as to scarcely deserve tlie de- 
sigiintion of crest. The scutes on the upperside of the head 
and on the cheek are rather large and irregular. No larger 
tubercles on tlie body or limbs ; heel without spur or promi- 
nenee. 

Dark gre(»nisl), with a white streak along the median lino 
of the tliroat and belly ; female, besides, willi a similar white 
band along the hinder side of the hind leg, and continued for 
a short distance on each side of the tail. 

Four spiTimens were collected, three adult males and one 
female ; the largest of the males is 8f iuehes long, the tail 
measuring 4^. The smallest male (whieli has the horns fully 
(leveloj)C(l) 18 7\ iiielu's long, the tail measuring 4 indies. 
The female is the smallest of all ; yet it must be arlult, as it is 
full of mature eggs. It is only inches long, the tail 
measuring 3 inches. 


XX VIII. — I)escr{pfi07i of a new Specffs of (Jetonia fro/n the 
Island (fForniom. By CiiAULES O. WATERHOUSE. 

Cetonia (Protcetia) culta. 

Olivacoo-odiraceo fUrfurosa, opaca; thoraco orebro punefato, lineis 
diiubus intorruptis guttisquo nonnullis latoralibus pallidis,8cuiello 
doiigaio, impunelato ; elytris crebre punotatis, guttis parvis iire- 
gularitor dispositis, macula laterali pone medium fasciaque com- 
muni fle^Hiosaante apieom pallidis, sutura adapieem haudproducta; 
aterno et a1>domiiic in modio pedibusque (plus minusvo) denudaiia, 
purpureo-cupreis, J . 
liong. 8 lin. 

A very distinct species, perhaps most resembling P. intri^ 
cata^ Saund., but rather broader, and witli distinct, moderately 
Hue, rather close punctuation on the thorax and elytra, the 
latto very obtuse at the aj)cx and without any prolongation 
of the suture. The general colour is brownish yellow slightly 
tinted with olive, dull, resembling some varieties of Opmnetts 
pantherim* The thorax has two interrupted lines above, and 
three or four spotB at the sides, pale sandy ; tlie jmstcrior angles 
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arc much rounded, the base i« very slightly sinuate before the 
Rcutelium, Scutelluni long and rather narrow. Elytra rather 
short, with the single subluteral costa scarcely visible, the 
sutural angle not prolonged, with small round, pale sandy 
8{)ots scattered over tlic surface, more closely on the disk; 
there are four or five slightly larger spots on the margins, one 
of which is particularly noticeable rather beliind the middle ; 
towards the aj>cx of each elytron is a flexuous mark. I'he 
middle of the sternum and the middle of the abdomen are de- 
nuded, shilling; the legs are more or less denuded. The 
pygidium is densely strigose-jmnctate, with some pale spots 
on each side. The anterior tibiie have two not very sharp 
teeth. 

llab» Takow, South Formosa. 

Presented to the British Museum by 11. E. Hobson, 


MISCELLANEOUS. 

On the Ovlpontion of the Amhlystovm at fJie Mvsmm of Natural 
History, By M. L. 

At the meeting of the Academy of tbo 27th March, 1870*, tho 
ovipositiou of tho Amblystomes jmiduced from Axolotls born in 
the monagerie of tho Museum was noticed by Prof. Blanchard. 
Since that period those animals have been carefully observed, and 
have given occasion to some observations tho results of which, I 
think, it may bo useful to indiouto. 

These ova, deposited about the 19th March, have been regularly 
developed in accordance with the mode already known in tbo case 
of the Axolotls. The tadpoles passed the winter in the form of 
branohiferouB larvm ; and about forty individuals were succoesfuUy 
preserved. In February 1877 (that is to say, at the end of ten 
months) one of them became converted into an Amblystome. The 
others were divided into two parts. Borne (the first series) were 
placed in an aquarium fhll of water and thus kej^t completely im- 
mersed ; the o^ors (second series) were placed, on the contrary, 
in a receiver, in which the lovd of the liquid never rose above 
0*0^0*04 metre ; a portion of dry ground also enabled tho ftniiuals 
to issue ftom the water with facility. As a torm of comparison, 
other individuals proceeding from a laying of ordinary Axolotls 
were divided in nearly equal numbers into two corresponding 
sorioB, and placed in the same conditions. 

The subjoined Table shows tho present state of the experiment^ 

• Oomptes Eendus, tome Ixxxii. p. 916 ; < Annals,’ May 1876* p. 414. 
A note on the same subject was also published in the * Bulletin de la 
Philomathiquo de Paris,’ (P sdrio, tome xi. p. 18. 
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which has been proBecutod for a Utile more than three years. In 
each Berios it makes known the number of mdividualB transformed, 
tlio number of those remaining in the state of Axolotl, and, lastly, 
the number of dead. 

Ovijmiiton of Amblyaimms, 

Amblystoxnes. AxoIoUh. Ooad. 

First ftorios 1 10 [i 


fk^cond series 2 14 4 

Ovijmitim of Axohih, 

Amblystomes. Axolotls. Dead. 

First series 2 4 10 

St'cond series I 4 11 


Since 1876 tho reproduction of the Amblystomos could not bo 
again obtained ; but on the 13th and 14ih April last these animals 
presented modifioations which enable<i approaching oviposidon to bo 
foreseen. The abdomen of the females had attained a oonsidorable 
development : in tho males the labia of the cloaca were inflated ; 
the tail, usually rounded, had acquired an elevated form, in conse- 
(pienco of the development of a vertical crest, which was particu- 
larly marked at the upi>er part of the organ, upon which it con- 
siderably exceeded the level of tho dorsal line. M. Desguez, atten- 
dant in the menagerie, was evon a witness of tho copulation at 
this period. Tho first oviposition, which commenced on the 17th 
April, continued on tho two or three following days ; a second took 
place on the 1 2th May ; and at present there exist in the menagerie 
about from seventy to eighty very lively and woll-doveloped' tad- 
poles. Homo of the flrst hutched have even acquired, in loss than 
three months, a comparatively considerable size; they do not 
measureless than 0*1 0-0*12 metre; their integument is marbled 
with green, witli whitish spots more apparent than in the adult 
Axolotls, of which, however, they present all the external cha- 
racters. 

The feounditj* of the transformed Axolotls being no longer con- 
testable, one is led to recognize that they must bo regarded not as 
an aberrant form, n^sulting, to some extent, from a pathological 
modifloation (an opinion mwntained by a certain number of authors 
and stiQ accepted by some foreign naturalists), bat as a normal 
metamorphosis conformable to tho commonly known cycle among 
the TJrodela. Those animals, under certain biological conditions 
which have still to be determined, may, it is true, repi'oduoe in 
two states — the larval state, and the state of complete development ; 
nevertheless this is a fact which is not without its analogues among 
the lower Vertobrata and certain Artioulata, according to a remark 
made as long ago os 1868 by Prof. Blanchard — OompU$ lietulus^ 
July 14, 1879, p. 108. 

* Oomptes BeTidusde la reunion dela Soritltd Helvdtiquo, k Einaiodeln. 
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On the Organization of Batrachobdella (B. Latafeti, C, 17//.). 

By M, C. ViGuiER. 

Tliis little Hirudieo in livcul jiarnaiHcally upon an Alf?orinn Ba- 
irttcliian, J>iplotjlo$AKit pietu^ which, (‘ombiiied with a cortain oif- 
tornal resemblance, IikI to its being tiikeii lor Ghmtjtfwnia ulijira. 
Like tho latter aninnil, it piesonts only two eyes, but is in other 
rospetft distinguished thereirom, even e'^li'nnill} , b} its smaller 
size, its moio regular form, not attenuated in fiont, its greeruT 
colour, and its ]>ro}K)rtionall> larger posterior sneking-disk. The 
following are the rosults ot its anatomical examination. 

Gnurativr organs. - The gonitiil orifiees are situated, thi^ male on 
tho twonty-tlrst ring, and the lomale betw(*0Ti th(* twmnty-third and 
twenty -fourth. There is no rt^gular i»enis,hnt a mere button, as in 
the GhsHtphonKt \ this button is generally plaeed a little to the 
right of (be median lino, when the aninuU is looked at Irom the 
lower surtuce. Thc» epididjmi are very large ; and, after a certain 
number of folds, each of them gradual!) narrows into a very deli- 
cate doferenl c'anal. Twelve lestea of comparatively large size are 
arranged in two regular and parallel soricB. The female «])panitus 
consists of two very small pyriform ovaries, from which stait deli- 
cate oviducts, opening into aveiy small matrix bitualod immofliatoly 
above tho vulva. The latter is transverse and ahvays exactly 
median. 

Digestive apimrntns, — There is, os in the Glossqthonur^ an exsor- 
tilo trunk, heliind which the oosophagus has the aspect of a muscular 
tube with longitudinal and annular fibres. Above the genital 
apertures there is a largo pyiiform hrownisli inflation, visible by 
transparonco in the living animal, and which is constitutod, from 
without inw'ards, by rather voluminous brownish eelU, and by 
larger clear colls with a brilliant nucleus, arranged all round the 
lumen of tho digestive tube. Immediately behind this inflation, 
which, no doubt, performs tho function of tho livtT, are tho first 
lateral emoa, W’^bich pass in front of the first te^stes ; fiv(‘ other ca^ca 
on each side pass hef ween tho tostes of each row. Lastly, a sovonth 
pair of narrow caioa comes behind the last pair of tostos. The axial 
portion of tho digestive tube between the emea prcBcnts small tur- 
bid cells, which also perhaps have tho functiou of hepatic colls. 
Behind the seven pairs of narrow omoa, and whore tho cavity of tho 
body is no longer occupied by tho testes, come four pairs of largo 
csBoa — the first two pairs directed slightly forward, tho third nearly 
transverse, the fourth dirootini backward. Tho terminal portion of 
tho digestive tube makes a small loop to tho loft, and is then direotod 
in a straight line to tho anus. 

Vircvlatory ajpparaUis. — Tho circulatory apparatus much rosem- 
hles that dosenhod by Budge in Clepstne ; one may oven say that 
it is nearly identical, at least so far oh 1 have boon able to discover. 
Tho vascular loops of tho head, however, udvaucc in front of the 
eyes further than is figured by that author. Tho cardiac vessel is 
exactly similar. 
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Iiiervou$ system , — Tho nervoua system is nearly as doacribod by 
Baudelot iu Olepsine^ It consists of twonty-ono ganglia, not in- 
dudiwg the collar and the posterior mass. In one type tlic sub- 
CBsophogcal poition of tlie collar results from a more considorablo 
grouping, and the terminal mass of tho chain from a smaller group- 
ing than iu Clepsine, The number of large colls contained m the 
vosiclos «])])cnded to tho ganglion is loss than is figured in Baudo- 
lot’s memoir. 

To sum up: - Ihfraehohddla approaches tho UlossiphonUe or 
CUpsinm by its nervous S 3 stcm and its circulatory apparatus, while 
tho gonorul arrangement of the genorativo organs is rather that 
which occurs in tho PonMeJlve or PovUohdtllce ; and the digestive 
npjiaratus, although presenting a trunk os in Vlepsiiie^ difiers from 
what is scon in all other llirudinea* by the arrangement of thocicca 
and presonco of an hepatic inllation.— Jiendus^ hx\y 34, 
lt^79, p. LJO. 


Description of a new Spechs c/ Chirocophalus, 11) John A. Hvokk. 

^ho genus (Jhirocepladus does not soein to have b(*en noticed U]> 
to the pioscut time in North America ; 1 therefore take much ])leu- 
sure in announcing tho discovery of a hitherto uudeHcribod sjx'cu^s 
of the genus in tho vieinit) ot Woodbury, New Jersey, where it was 
found in ubundtineoin the ditolies by Mr, W. P. Seal, a resident of the 
place, and an iadefaligablo collector of tho minute life of his noigli- 
bourhood. 

The genus, as characterized by Dr. Wm. Baird*, has been found 
in Switzerland, Franco, England, itussia, and Sibciia. The spocit's 
(7. laeun/js^ most nearly like tho one I am about to desciibe, is figui(*d 
and descriliod by Gu<5iin, in his ‘ Iconog. Kegno Animalo/ as lieing 
found at Fontainebleau, France. The ditrorenoes between our species 
and Guerin’s are, however, sufficiently striking and constant to 
characterize a well-marked s|W‘cific tyju) ; and I accordingly propose 
the following specific characterization of the Amonoan form ; — 

ChinK'epJudus Uolmanu, nov. sp. 

Olaapors moderately mbust ; second joint forked, longest branch 
longer than first joint and curved inwards^ its tip crossing 
that of its felldw of the opposite side when in repose; shorter 
branch less curved, slightly swollen, and rough on tho inniT surface 
of its tip, about half as long as the longer branch. Two long 
fleshy probosois-like prehensile oigans arise from tho bases of tho 
blasts, and are coiled up between the latter; muscular fibres 
pass throughout thoir IcngDi ; near their origin and for the firat 
third they are expanded inferiorly into a thin margin with about 
seven papilliform proociMios ; they then gradually contract, becoming 
cylindrical at their second third, where about seven well-marked 

* Monograph of tho Family Bronchi podidrr*, Ann. & Mag. Nat. IJist. 
2ttd ser. lol. \iv. 1M54, pp 210-2^0. 



252 


Mtscellaneom. 


di|]^iiform prooesBcs aro found, tho longest of which are about as 
long as twice the diameter of the proboficis at this point ; tho re- 
maining third gradually contracts, and is thickly studded with half- 
rings of small papillcc, which seem to mark indistincUy the seg- 
ments of the organ. Total length of tho proboscis, when extended, 
about throe times that of the claspers. Total length 12-14 millims. 
Habitat, Woodbury, New Jersey. 

I name the above species in honour of Mr. D. S. Holman, actuary 
of the Franklin lnstit\ito, in recognition of the services he has ren- 
dered in devising methods for studjung living objects, both largo 
and small, under the Tnicr 08 C 0 |a% and to whom 1 am also indebted 
for the 8|)ocimons from which the above description has been taken. 

The detection of a member of the genus in this country is very 
interesting, but less so than the detection of Panropm HuacUyi^ Lub- 
bock, in the vicinity of Philadelphia, without any difference, as far 
as Sir John Lubbock's oxcelloiit plates of English spooimens woudd 
enable one to judge, that would make it oven a variety, although re- 
moved by more tlian 3000 miles of ocean from its congeners. It 
has been suggested, however, that, inasmuch as Philadelphia is an 
old English settlement, Pauropus may have been introduood ; but 
in the case of Chi)*ocephalu8 such an explanation is loss open to 
accoptanoo, — Proe, Aead. Nat. 8m. Philad., April 29, 1879. 


Note on tTie Adoption of an Ant-Qaeen. 

Mr. McCook reported the following cose of tho adoption of a fer- 
tile queen of Crematogaster Jineolata, a small black ant, by a colony 
of the same spooios. The queen was taken in Pairmount Park, 
April 10, and on May 1 4 following was introduced to workers of a 
nost taken the same day. The queen was alone within an artificial 
glass formicary ; and several workers wore introduced. One of those 
soon found the queen, exhibited much excitement, but no hostility, 
and immediately ran to her sister workers, all of whom were pre- 
sently clustered upon the queen. As other workers were gradually 
introduced they joined their comrades until the body of the queen 
(who is much larger than the workers) was nearly covered with 
them. They appeared to be holding on by their mandibles to tho 
delicate hairs ni)on the female s body, and continmilly moved their 
antonnsD oaressingly. This sort, of attention oontinued until the 
queen, escorted by workers, disappeared in one of the gallorios. 
Hhe was entirely adopted, and thereafter was often seen moving 
freely, or attended hy guards, about tho nest, at times engaged in 
attending the larv© and nymphs which had been introduced with 
tho workers of the strange colony. The workers were fresh from 
their own natural homo ; and the queen had been in an artificial 
home for a month. As among ants the workers of different nests 
are usually hostile to each other, this ado|)t3on of an alien queen is 
an example of the strong instinct which controls for preservation of 
the species. — Proe, Acad, Naf^ Sei. Phllad.y April 1, 1879. 
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XXIX. — Ofi the (Structure o/* Stroma topora. 

By H. J. Carter, F.R.S. &c. 

[Plate XV.] 

Havtnh published an article the Probable Nature of the 
Animal of 8tromp.topora^^^ and another the Mode of 

Growth of Sironiatopora^ including the Commenaalism of 
Caunopora^'' in which some errors of the former are corrected, 
I now propose to communicate a third, On the Structure of 

By aaopting the ‘^commensalism of Cawn^ora,” first 
noticed by C. F. Boemer, the structure of Stromatopora 
becomes much simplified, and the general features of the 
whole ^oup more eltsily defined; but it must not be supposed 
that this structure can be seen with the unassisted eye^ al- 
though higher powers than simple lenses of 4-lnch to 2-inch 
focus are detrimental to it, like most other minute fossUiza- 
tions when in limestone ; nor can it be obtained without 
much sectioning and as minute dissection as the lapidlfication 
will permit. Hence nothing of this kind can be done in the 
quarry, and much must be obtained from the polished sjieci- 
mens of lapidaries; so that when the collector, previously 
unprepared in this way, visits the quarry where there may be 
abunoance of specimens, he will lie very likely to come away 
disappointed. 

Ann. & Mag. N. Z/iW. Ser. 5. Voh iv. 
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StROMAI (IPORA, Goldfuss. 

Oen. char. Corallum concentrically laminar, massive, in- 
crusting ; curve of the lamina laige, simple, and ox))an(led, 
or small, sluirt, and abruptly undulating, lollowing one or 
several axes, directed in tin same or seveia! v 'vs in accor- 
dance with the nuuibci and direction of the nndufatnuis, com- 
posed ot c(eii(‘ri( hynia formed of reefiline<u or curv ilir»ear fibre, 
and jircscnting in the course of the lamina isolated spots of 
stellate venation, whose flexuoiis rays, biToming divided and 
subdivided into branches, finally terminate* by unastoinosbig 
with those of the iieighboming st(*IIntions and cotmosarcal 
cavities respectively (Pi. XV. fig. I). 

Lamin<r, — V'^ariahh'in thieknevss accoidi )g to the fineness or 
eoaiscness of the sjiecirnen or ST)eei(‘s ; in not more 

than i-144th inch, in others wider; but thus mcemiement 
must not be eonfouTuhsl witli the (’oaise yet chaructenstic 
lamination of wcathciing ” in tin* mass, wdiere a variahlc 
numbci ot the thin lamimc may be left together; again 
varying in the undulating stiiictuic, wliieh fre(|iicntly resem- 
bles tlie gnarly grain ” of an oak panel, in contradistinction 
to tlic less wavy condition of the layer in the ^^straiglder 
grain,” well illustrated in the liorizontal section of a tree, 
where the same lines are sometimes close together and some- 
times wide apait in the same concentricity. 

UectiUnear and Curvilinear f^truviureofihe Oirnenehyma , — 
Baron Boscu in his ^ Thesis/ to whicli I have before alluded, 
clearly describes and illustiates these twm structures Uel>er 
die Natur dcr Btromatoporen ’ 1867, [ip. 6, 7, and tabb. t, 6) 
in his /V. fyjnca and S. Mchmdfn respectively, which in a 
general w^ay holds good throughout, but, of course, is subject 
to modifications wlucli more particularly belong to tue descrip- 
tions of the sjmdes respectively. 

Considering the ‘^rectilinear structim*” first (PI. XV. 
fig. 2), this may be divided into a horizontal and a vertical 
facies — in which the former ]>rescnt8 a number of triangular or 
polygonal (fig. 2, a), and the latter a number of rectangular 
spaces (fig. 3, d c?). In the horizontal section (fig. 2) the 
triangular spaces arc formed by the extension of straight lines 
between a number of more decided pnneia (fig, 2, d rf), 
which are the truncated ends of the vertical lines or rods that 
form the most striking part of the rectangular structure in tlie 
vertical section (fig. 3, a a). Thus, as this structure is 
repeated in each lamina, the triangular spaces appear pn the 
upper and under side of it respectively, while the interval, 
now filled with transparent calcite (fig. 2, e e, and fig. 8, rfrf), 
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was occupied by the fleshy part of the animal; and tlms was 
the coe^tiosarcal cavity of the coenenchynia ; but, although the 
honaoiital lineation forming the triangular spaces was only 
impr(\m*d upon the coenoHarc, it nevertheless alone formed 
th<' upjK?r and under lines of tlie rectangular spaces in the 
vertical section (fig. 3, hh ) ; while suclj laminae l)eing succes- 
sively formed, at last produced the great corallum. T\mi the 
horizontal lineation was only impressed upon the coenosarc is 
evidenced by the decompohed fossil structure, in which the 

E arts occupied by tlie ctenosarc, /. e. the transparent, have 
('eon)e opaque calcitc, while all the rest have disappeared or 
only left n brown stain. Thus t^ie white caleite, beanng 
merely the iniprosBions of the horizontal lines, would remain 
continuous throughout the lamina in other respects, but for 
tht^ intervention of the vertical lines or n>ds — finding its 
openings only through the triangular spaces in the surface. 
All this is further eontirmed by the structure of tlie undecom-^ 
posed lapidifi(*ation, where the reveise of colour is the case, 
and the horizontal lines and vertical lods arc coinp<»scd of 
opaque whitO; wdiile the intervening portion is filled with 
transparent calcito, presenting, from its transparency, a dark 
colour. When, from the undulating form of the layer or 
other causes, the horizontal section is slightly oblique, tlie 
pattern of the triangular lineation is not so complete, while 
where it is entirely absent the ends of the rods of the vertical 
structure ufmie come into view (PI. XV. fig. 2, i), and vice 
versd. 

The size of the triangular spaces varies slightly with 
the structure of the cGcnenchyraa, which may be finer or 
coarser according to the specimen or species, or fi'om the 
variable size of the polyps which had to protrude through 
them ; but while they slightly varj' among themselves, per- 
haps the average diameter of the largest may be from 1-I8()th 
to 1 -120th inen. Those ot Hydrmiinia pliocena* are only 
l-360th inch, of caharea l-600th inch, and of i7. echinaUt 
about l-266th inch in diameter, the smaller triangular 
spaces being for younger polypites and other appendages that 
might have existed in Stromto^ra^ as seen m the living 
Hydractinia eohinatUy or when it has been preserved in spirit 
with tlm polyps still exserted. 

The size or the rectangular spaces in the vertical section 

* fUocem^ Allman, abould, as Dr. Q. Steinmann has stated 

('Neuea Jahrbaon £1 Min., Qeol. ii. PaU^ontologie,^ 1879, Ileft v.'-viii.. 
p, 783), be now MydfOfiUma Goldfiina, from a gigantic apeei- 

men over 50 oenflma. in extent, at tlie Btiasbunc Museum, colled by 
Uoldf^ (^omatqpera incrwukms'* (Uronn, Ind. Pal. p. 1200). 
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(PI. XV. fig. 3, dd) would, of course, l>e influcn^d by the 
thickness of the layers &c., as stated under LawiVwi?.*' 

On the other hand, the ^^curvilinear structure” (PI. XV. 
figs. 4, 5), although also divisible into a liorizontal (fig. 4) 
and vertical (fig. 6) facies, is nut so strongly diflerentiated as 
tlio rectillu(* 4 u* one ; for the curvilinear clement enters into the^ 
vertical lirniiition sufficiently to give it a mixed character of 
vertical and inflected lines (fig. 5), while the triangular lintm- 
tion is quite excluded from the vertical section in the recti- 
linear structure. Still, while the curvilinear structure is alone 
seen in the horizontal section (fig. 4) and the mixed form in 
the vertical one (fig. 5), the difference is sufficiently marked 
to obviate* confusion ; besides, there is an indistinct horizontal 
lineation in the vertical which is never seen in the horizontal 
section, arising not from actual lines, but from structural 
arrangement influenced by the laminar growth. 

In the horizontal section the curvilinear structure is repre- 
sented by a vermicular fibre or thread (PL XV. fi^. 4, aaaa), 
which, branching and anastomosing repeatedly, is not con- 
fined to the suri‘ace as the triangular lineation in the recti- 
linear form, but, descending perjKtndicularly (fig. 5, coo), 
gives rise to the straighter curvilinear structure observed in 
tlic vertical Bt‘ction (fig, 5, a or a a) ; so that, in short, the curvi- 
linear thiead is liorizontal in the horizontal and somewhat 
verticalized in tin* vertical section of the layer, which, being 
repeated concentrically, leads at last to the production of the 
general mass of tliis kind of 8tromatoporay as the rectilinear 
docs to its corallum. 

Here the intervening cavities (PL XV, figs. 4 and 6, hh^bh. 
respectively, now filled with transparent calcite), which hcla 
the ccenosarc, are, of course, as vermicular in form as the 
curvilinear thread of tlie coencnchjuna, so that, in tlie decom- 
poHed fossil, where the same change tates place as that men- 
tioned in tlie rectilinear structure, a vermicular form makes 
its appearance in opaque while calcite, which in the unde^ 
cowy^osccZlapidification was transparent, while hardly any thing 
but a brown stain remains of tlic formerly white curvilinear 
structure; in short, as before stated, the colouring is reversed. 

While, however, as also before stated, these ore the extreme 
forms of the coencnehymal structure of btromatopora. there are 
intermediate and modified forms (always remembering, of 
course, the influence that various kinds of lapidification may 
produce) — such, for instance, as a condensation of the hon- 
‘ zontal layer of the rectilinear stinicturo in the finer g}>ocie8, 
wherein the ends of the rods arc so expanded that the straight 
lines between them can liardly be seen, and tlie interstices 
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indicative of the holes of the pol^a, being thus reduced to 
various diameters btdow 1 •600th inch, causes them to look 
like apertures in the midst of a layer com|K>sed of the puncta 
(i, e. ends of the i-ods alone). Or, in the curvilinear stnicture, 
the interspaces representing the ccenosarcal cavities become 
so uniformly contracted that both the horizontal and vertical 
sections indicate a composition of vertical tubes ahnCy in 
juxtaposition like those of Faoosites gothlandfcus^ but with 
the stellate venation to be mentioned hereafter and without 
the tahula^^ though still communicating with each other as 
IVeoly as the ca*nosarcal cavities in the more tyjncal form. 

Again, although the differences between the rectilinear and 
curvilinear structures are so marked, they are very analogous 
in their growth, inasmuch as the end-to-end anastomosis of 
the old tibre with the new^ in both instaiicts leads to a conti- 
nuity of structure in the mass, differentiated only by th<‘ 
chavaeters above mentioned. 

Lastly, the vertical rods ” may be thick or thin ; and 
although par excellence eoniiued to the reetilinoar (PI. XV. 
fig. fiy a a), similar ones also occur in the curvilinear stracture 
but not aiwaysy and therefore are not inserted in the illustra- 
tions ; they are, however, just as much in connexion with the 
curvilinear structure, which they simply pierce, as they are 
with the triangulated layers of the rectilinear structure, which 
they as simply unite together. They may also present the 
same appearance of original hollowness. Mr. Chainpernowne 
informs me that he has several sjiecimens bearing thejse 
^‘rods” both widi and without the presence of the tubes 
which characterize the specimens called Cauno^wra;^^ so 
that the rods do not depend upon the presence of the tubes, 
Jn my own small collection the only specimens of curvi- 
linear structure (viz. two) which bear the “rods,” happen 
to be accompanied by the tubes of Camopora. But the most 
remarkable feature m them is that their axial structure, as 
well os the connecting fibre being transparent, indicates that 
th^ were originally hollow (figs. 2 and 3, eee)^ 

How fat this hollowness was in connexion witli the coeno- 
sarcal cavities of the coenenchyma or with the axial portions of 
the rectilinear and curvilinear fibre respectively, which, as 
just stated, also gives evidence of similar hollowness, I am 
not able to say; but hereafter 1 shall show that the rods were 
probably closed ivhero tlioy projected beyond the free or 
natural surface. 

The composition of all the fibre in the coenenchyma, too, 
always appears to be granular, and so ojxm in some parts 
that it appears almost cribriform. For this I have eudea^ 
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voiivcd to account by the fact that the caleareouH fibre in 
Millepcra alcicorms^ as the horny fibre in Jfydmrttnia ecM- 
nata^ appears first in small inercments, whicli aftcrwanls 
become continuous in lx>th instances; but in vain do wc 
look for the ijranular appearance in tlie fn^sh fibre of Milk* 
pora alcicorms after it is fully formed ; so that it is just 
possible that hipidifieution may have had a hand in this a])- 
pcarance. 

Stellate Veyinlion, — The stellate venation consists of j)oints 
in the eoenciichyma more or less uniformly distant from eaeJi 
other, from which flexuous rays, now represented by trans- 
parent caleite, radiate in all directions, ueconniig branched 
and sulKlivided as they go, until finally they terminate in 
anastomosing wdth those of the neighbouring stellations and 
in tlic c(enosarcal cavities of the caiiieiiehyma respectively 
(PI. XV, fig. 1). They a]>pear to come into existence witli 
each lamina, as testified by the larger musses of n^ctilinear 
ctimeiichyma produced by the prevailing species of Stromata* 
pma in l^it-rark Quarry at Durtington, wherein the lamina 
may not be more than 1-lKJth inch in thiekness ; hence the 
least abrasion in making a section of such specimeuB may 
take them away or bring them into view. IHie flexuous ray and 
its branches may vary from 2 lines or less to 2 inches, chiefly 
according to the speeies, with a diameter at its origin gene- 
rally proportionate to its lengtli, that of the latter being 
l-24th incli The rays appear to be generally centred in 
an elevation, and to descend, branching as they go, over the 
sides of it to the plane surface of the species, following the 
layer, whose* undulation may be in proportion to the mamil- 
lary projections on the free or natural surface, being greatest 
in species like H. iHdymorjdia^ (loldf., while in others there 
may be hardly any elevation pen tiptiblc, yot still the stellate 
venations exist. (Jenerally, too, tliey arc centred in a special 
enlargement like a cell, which may in some species have 
more or less vertical extension ; but, whatevi*r the centre may 
be, it docs not app<mr to have had an external opening, as 
shown by Rosen s niuguified illustration of a stellate vena- 
tion from Stromaiopora astroiioa (see tracing fig. 6, from tab. ii. 
fig. 7), wliicb bad not even a central enJargmimU How far 
the extension of the flexuous ray may be confined to the 

This is the largest that I have nren, and occurs in a species appa** 
rently |H*euliar to Pit-Park Quarry, DartingUm, of which Mr. OhamW- 
nown© has « raooiiueu wht*rcdu the tlt»xuouH ray even ©xce(»^ 
dmionsiuiis. largest soen by Jlaroii Host»n is that «>f ^rmtudu* 

pot a of which! iiiiio gnena tra^dng (fig, 1) of the natural 



Structure ^/Stroixu^lopora. 259 

lamina in which it is developed I am not prepared to state ; 
but it often appears to descend through several layers in the 
mass when this is merely owing to the undulation of the 
layer; while in flat sp^ies a horizontal shave more or less, as 
before stated^ may bring it into view or take it away alto- 
gether^ showing that in this instance it is confined to the 
layer. Stilly as the cavities of the cojnosarc become continuous 
by extension upwards, so the branches of tlie flexuous ray of 
the stellate venation may be more or loss extended vertically. 
Hence also, as the form presented by the free surface of 
Stromatopora cannot be generic but must be specific, so this 
must be given, together with the other ])e<*uliaritics of struc- 
ture, in the descriptions of the resijeotive species. 

We have now to consider the import of the parts that 
have been enumerated, and see il‘ this can be elucidated by 
reference to existing species. 

Jt is true that no species of Sfromatojwra is known to exist 
at the present day; but still there may be organisms of a like 
nature that reflect back a light which may lead us to a riglit 
undtTstauding of what Stromatonora was. 

That MUkpora alcicornie^ although not growing into such 
thick masses as Stromatopora ^ does produce a eorallum which 
is composed of a curvilinear cauienchyma, increasing by lami- 
nation, and sprcatling over or enveloping every hard object 
with which i| comes into contact, like Stromatopora^ is incon- 
testable. 

That the fossil species, viz* Tlydractinia pUocena (origi- 
nally and significantly called Stromatopora inermtaas by 
GolHfuBs, 08 before stated), was produced by a like organism 
to that of Millcpora is equally true. 

And, lastly, we have species of ifydractimee at the present 
day producing respectively homy and calcareous polyparies 
analogous to these corallo. 

Noi: does any one doubt that all these were produced by 
Hy droid l^olyps issuing from holes smaller even than those 
indicated by tlio triangular spaces in the rectilhiear structure 
of Siromaioptrra, In short, when we look at a whelk-shell 
covered witli living Hydracfinia ecJUn<xta in its natural ele- 
ment, or after having suddenly been plunged from it into 
spirit and water for preservation, we do not wonder that such 
an exuberant growth of {lolyps of all sizes, such as must also 
be pi^ent in Millepora aktqomisj could easily produce the 
coraiU of cither Uydractiata 2 diocena or any of the Stroma*- 
toporm* 

So fai*, then, we can account for the eorallum of Stroma - 
and the animal which produced it. 
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What part, thou, did tlve stellate venation ” perforin? and 
18 there any thing analogous to it in the organisms just men- 
tioned ? 

From what has been stated of the stellate venation, it does 
not aiHK'ai that it had an €,iternal opening in tlie fresh state, 
as will b(' shown Iirreafter, whc'tlicr with or without a eentral 
cell or infiation, such as that, iii the latter instance, figured by 
Baron Bosen {ojKttL c .) — ainl therefore that its functions were 
not excretory like thow‘ of the canal-systems of sponges, which, 
possessing a stellate form like that of the stellate venation of 
titrainafopora^ are jm^sent on the suifacc of some species. 
Again, the stellate venation in tkromotopora appears in ever^ 
layer however thin, which, in some specimens of tlie reeti- 
linear Bpeties from tlie Pit -Park Quarry at Dartington, split 
off individually, each bearing its own centres of steuate vena- 
tion, which are generally situated one over another as they 
aie on the summits of the gentle ehwatmns whicli charac- 
terise the growth of the species, l^liis, too, is not like the cha- 
raetei of the stollilbrm excretory caual-syhtemo of sponges, 
which are confined to the suiface of the few species that pre- 
sent them. W e therefore, however like the latter may be to 
tlie st( Hate venations ot StromtUopora^ may dismiss tliis specu- 
lation from our conjecture'. 

Next, as to any thing like the stellate venation in any of 
the recent or fossil specimens of organisms apparently allied 
to St nmiatopora* 

Here we must first advert t*) what takes place in the deve- 
lopment of i\\Q polypary of H^diaotinia echmata and //. caU 
carea rcsneclivcly, all of which may be found detailed and 
illustrated i/i exteruso in my commuuieationH on the subject 
published m the 'Annals^ (viJ. xi* p. 1 &e. pi. i., 1873: 
and vol xix. n. 46 c&c. pi. viii., 1877), but which will be 
bru'fly repeated here for our present purjiose — that is, to show 
that there is a grooved venation in dried specimens of the 
recent species to which I have alludi'd, previously formed by, 
and afterwards sujiporting in the living state, a stoloniferous 
branched tubulation whose office is similar to that of tlic 
hyJrorhiza of the llydroid Zoophytes, viz. to produce the 
rudiments which the whole oi the rest of trie polypary 
IS erected. Tliis tubulation may be first observed in the pro- 
liferous membrane oi By<j7'actinia ochinata^ as well as in that 
of //. eahareay and is easily recognized by tlie presence of 
horny or calcareous points, as the case may be, upon its e^r- 
ternal surface, w liicli arc not only the rudiments of the po/y- 
paiyy but those ol tlie grooved venation, as liefore stated, m 
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which the Btoloniferoiw tabulation is afterwards to be lodged, 
but which, disappearing in the dried stat^ leav<^. the latter in 
the <bnn so beautifully displayed in the surface of tht^ branched 
sptKjics of Hydractinia (H, arhorescens^ Ann. 1878, vol. i. 
p. 298, pi. xvii. fig. 4). The same kind of grooved venation 
exists in Milhpora ahioornis either in the surface or im medi- 
ally beneatli the last or outer layer, according to the degree 
of development to whicli the layer has arrived, since, ns may 
be gathered from what has been stated of the stolouiferous 
tubulation in Hydractinia^ the tubulation soon obscures itself 
by the dcvelojjinent of the polypary around and above it. 
lue same grooved venation may be beautifully seen on the 
surface of the fossil species, viss. Hydractinia pliocenay All- 
man, inermtansy Goldfuss, ut antehy and not 

only on the surface but in the subjacent layers as they are 
spill off from the fossilized polypury or corallutn. 

Now no naturalist or comparative anatomist (for it is essen- 
tial that a palasontologist should be one) could ever confound 
lliis structure with fliat of the excretory canal-system of 
ajiongos, however like the latter may bo to it ; if so, I must 
refer him to Mr. Moseley’s description of it in the living 
species under the name of “ hydrophytou ” (Phil. Trans. 
1877, vol. clxvii. p. 125, pi. iii. ng. 16, &c.). wherein it will 
be found to be lined, and in many places filled with cellular 
elements” (p. 128, pi. iii. fig. 17), and not hollow like the 
canal of siKmges ; while I myself cannot see any difference, 
except in form, between this grooved venation and the stellate 
venation — which in the lapidified state of J^'tromatopora in the 
horizontal sC/Ction is filled with transparent calcite, but which, 
of course, when in the interior of the corallum becomes tubu- 
lar, and in the larger forms of Pit-Park Quarry, to whicli 
1 have alluded, filled (when under decomposition) with a 
mould of opai^ue white calcito, following the same mineral 
changes as before mentioned under similoi’ circumstances, 
and tnus contrasting strongly, in its branching form, with the 
dark remains of the decomposed corallum in which it is thus 
imbedded. 

Nature fremiently repeats herself in form, although not in 
function, as if there wore a unity of design. Thus there is a 
specimen of a polyzoon in the Liverpool Free Museum, which 
was brought to tny notice by Mr. T. II. Higgin, F.L.S., 
whore the coenobium is identical with the general form of the 
siliceous hexactinellid sponge called Eurete^rreopsiBy which 
I have figured in the ^ Annius ’ (vol. xix. pf. ix. fig. 1) ; and 
I possess the calcareous cormus of a Synascidian still larger, 
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wliere the general Htruclurc is similar, t. i2. composed of a 
branched anastomosing tubulation in which flu* latter is one 
third of an inch in diainetcr, and thus fornis a clathnms 
mass. (By calcareous I mean cliarged with globular 
spilled spicules of carbonate of lime, like those of tin* Dide-- 
mida^ OWd.) Now all these are built upon the same design, 
and in all the oral orifices of the organisms respeefivoly [)ro- 
ducing them arc on the outer side of the tubulation ; yet no 
naturalist would assert that a polyzooii, a spongozoon, and 
an ascidian were one and the same organism. Hence the 
form may be the same, but the function different ; and so the 
stellate venation of 8tromat^>ora may be like the stellate ex- 
cretory canal-Hystem of sponges presenting this form, with a 
totally different function j on the other hand, in Hydraetinia 
and Stromatopora respectively, the form of the venation may 
be difierent and the function the same. 

I-tfistly, we come to the vertical rods of Htromaiepora^ 
to which I have alluded as always existing in tlie rectilinear 
and only sometimes in the curvilinear ecencnchyma, pre- 
senting an axial transparency indicative of their having once 
Iwcn hollow in the whole of their length, except probably at 
the surface, wliero ihe hollow is closed ; and lliat this was 
}>robably the case we anrive at in the following way, viz. 
that the spines in both llydractinia echinata and H. caharea 
which pass up through the whole layer of the polypary are 
respectively hollow throughout, but closed at the apex (Ann. 
1877, vol. xix. pi. viii. figs. 1 and 4) — also that the spines 
on the surface of the fossil species, viz. ILpliocena^ arc the 
same, and ajjjieai* to be continuous with the vertical tubes 
in the stroma or corallum, while Lat^echia oonferta of the 
Silurian Formation (which was a species of Hydraciinia^ and 
to which 1 shall allude more particularly hereafter) presents 
the same kind of axial transparency in its vortical rods or 
columns, which terminate in opaque (closed) conical points 
lespoctively on the surface, indicative of their also liaving 
been in like manner otherwise hollow (tig. 8, a, h). Hence 
too, perhaps, we may account for the axial transparency, 
indicating original hollowness, in the vertical rods of 
Stromatop(yra, 

Further, if wo compare Favorites gothlatulicus (fig, 7) wiiJi 
Labeohia conferta (fig. 8— both fossils of the Hilurian Forma- 
tion), both will bo found to be composed of vertical spaces 
tabulated; but while the former was composed of tubes in 
juxtaposition with horizontal tabuIoB (fig. 7, &), the latter was 
composed of thick hollow columns between which the tabulie 
uevi* extended in a imieh less regular manner (fig. 8, a, b) ; 
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and thuB in Lal^echia we liave a transitional form from 
Favoniies gothlandicua to the rectilinear atructure of Htroma- 
topora^ which, in the horizontal section (fig. 2, a, and fig. 8, a), 
it cloHcly rCBembles — accounting for Lindstrdm’fl statement 
that G. Eiscn had point'd out to him ^‘that there ore spe- 
cimens found in Gothland combining tlie peculiar features 
of Lahechia with those of Civnoatroma^^ ^ Htromatcrpora 
(Ann. 1876, vol. xvxii. p. 6). 

That Lahec/iia was a species of Hydraciinia is evident from 
its structure and mode of ^owth — Lc, more or less laminiform, 
enveloping small shells and corals in its course of increase. 1 
make this statement from two large specimens now before me, 
in which there are a number of layers of Labechia varying in 
thickness under one third of an inch, ht^apcd irregularly upon 
each other with shells, corals, 4ind sand between them, sonu‘ 
of the former of wliich have not only become united to and 
imbedded in the layers, but also, after the manner of llydrao- 
timUf Rj)pcar to have become partly absorbed into their struc- 
ture ; so that, under this form, Luhechiay contrary to Messrs. 
Nicholson and Marie’s statement (Joum. Linn. f^c. vol. xiv. 
p. 235), is closely allied to Hydraciinia^ which seems to show 
that the assertion was made upon a single specimen in which 
this did not occur. 

There is a species of Htromatoporay viz. B, ehgansy lioscu 
(the well-known “ staghorn variety ”), among those in the 
possession of the lapidaries hereabouts, whi(3i in the pre- 
sence and position of the stellate venation has j^uzzled both 
Mr. (Jhampemowne and myself; for the pattern in thccceuen- 
chyma exactly represents the stellate venation in the hori- 
zontal section, but in its branches will be found to end not 
like that of the usual venation, namely in tlic cmnosarcal 
cavities, but in the fibre of the cosnenchynia itself ; and yet 
the branches of the stellate venation, when it happens by 
the section to liave come into view, follow the course of the 
cameuchymal stellatlon. The stellate figure in the coenen- 
chyma (however much, in the horizontal section, it may 
look like the cylindrical branches of the stellate venation) 
has a vertical extension, as well as a horizontal one, in the 
coBtieneliyina, so that the horizontal section might cut off seve- 
ral thin slices and still leave the same figure ; while the 
stellate venation is probably con&ied to onty one part of it, 
and therefore only now and tlien, in small fragments, is seen, 
but, of course, must somewhere become continuous with 
the cmnosareal cavities. Hence I should be inclined to infer 
that the stellate voxiatiou ” maintains its horizontal |x>8itioii, 
however nuieh vertically the stellate figure assumeu by the 
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coeneiichyma may l)c extended. But this, again, although 
deBirable to notice here, is a j)oinl which chiefly 1)eloiig8 to a 
]>articulari 2 :ation of the structure in connexion with a descrip- 
tion of this species. 

Budleiffh-Saltorton, 

July 29, 1H79. 

EXPLANATION OF PLATE XV. 

Sinmntopora asttoitesy nutural Hize, Hhowm^: spots of 

Htolhito Aonatioo.*’ (Aflor Rosen, tab. ii.fiK* ) 

Jt'if/ 2. Stf'omatofMray sp. (l^it-Pfuk QnRi*ry', Darlinfrtou). lUustratinfr 
the rettiliuear Jitructure in a homontul section of tlio co?neii~ 
ohymii. «, ends t)f veil ical rods, with Iho njctilinoftr linos bo- 
t wot u them iontiing the triangular ppneos; hf the same, -vvitli 
the rectilinear lines removed j c, dark shad© to represent the 
transparent calcite indicative of original hollowness ; d c/, ends 
of rods ; ce, cavity of ciBiiosarc. 

Ftp. it. Hie same. Illiisirating the roctilinear structure in the vertical 
rtt'ction of H little luoie than a einglo lamina. «», the rods; 

6, the horizontal lines limiting the lamina ahove aud below, 
being pr<xluced by the ©dgi;* of tho layer (r/, tig, 2) ; cc, inflated 
ends of Un* rods uniting respectively with those of the next 
laimme both above and below; d </, rectangular or quadrilateral 
spaces, forming part of tb© coenosHreal cavity ; tho dark shade 
repiesentM the Iranspaient calcite, indicating urigiunl hoUow- 
iiesa b<jth in tho rods and horizontnl linos. 

Strofmtopomy ^-p. (l^it-Park QuaiTy, Dartington). Illustrating 
the curvilinear structure in the horiiiontal section of the coonen* 
chyma. a a a //, verwiiculated thread or fibre rut through on the 
surface ; bbbt vermicular cavities of conoeorc ; c cc, descending 
portions of verraiculated thread of canenchynia. 

Fip. 5. The same. Illurttroting the curvilinear structure in tho vertical 
section, a a a, vermiculated thread or fibre cut through vorti« 
rally, showing a tendency to vertical elongatum ^ bbOf vermi- 
culii cavities of cumosarc; cccr, descending portions of ver- 
miculated fibre. 

N.B. Figures 2^) inclusivo are drawn to the scale of about 
to 1 -1800th inch. As the stiuctures vary in size in 
diflereiit species, and, indeed, in difierent speoimons of tlie same 
spt‘ciee, so here tho rectilinear appears smmlor than tht^ curvi- 
luiear, but, from what has been stated, it might have been the 
revets©. 

Fip 0. Stroniafvpora (uttrokeHy Rosen. One star of stellate venation, 
magnified five diameters. (After Rosen, tab. ii. fig. 7.) The 
unfinished state* of Uio ultimate branches here is to indicate that 
they are sunk into tho coenenchyma of the tSinmiaioporay aud, 
therefort^ that the centre is elevated. 

N.B. The foci of the structure of the cmnenchymabeingmuch 
smaller than the stellate venation is evidenced by fig. 1 (viz. 
Stroitiotopora as^*o^cs), wherein tho former is too minute to be 
represented of its natural size, while the latter con be easily 
seen with the unassisted eye. Hence it must not be ©xpectea 
that the stellate venation can be represonied her© upon the 
same scale os the rectilinear and curvilincHr structures of the 
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coeucnchyma rospoctively (figs. 2-5) ; but when JuagiiifitMl, as iu 
%. 6, on a tnqcn loiver being emaller, it might, without 
this explanation, load tu the idea that the stellate venation was 
much smaller than the general ceenenchymal structure, while it 
is greatly the reverse* 

Fig* 7. Fam$U^$ gotJdandictu, a, nortion of surfiice, to show the hexa- 
gonal form of the cells ; i, portion of vertical sectioii, to show 
the 'lierHcal st‘pta or walls of the cylinders traversed by the 
tabula* 

Fig* 8. Lahechia eonferta* o, horiaontal section, to show the arrangement 
of the rods or pillars, and the lines (tnbuUp) traversing their 
interspaces — also that they were hollow, as indicated by the 
whitt» (Kmtro now filled with transpiiTent calcite; &, vertical 
section, to show the same, but v^ith closure of the pointed free 
eKtr<miitic8. 

NJi* These figures (viz. 7 and 8) are all magnified upon the 
amie scale, viz. two diamett^rs, and are slightly aiagrammatic, to 
show how the rods and tabulae of LtAwhia, replacing the cylin- 
d<*r8 and iabulm of Favoeiies^ present an analogous stnic- 
tUTc to the rectilinear cooaenchyma of IStromatapora (figs. 2 
and H). 


XXX. — Descriptiona of Palmozoic Corale from Northern 
Queenelandy mith Oheervatiom on the Genus Stenopora. 
Bv II* A, Nichoi>^on, M.D.j D.Sc,, &c., Professor 

of Natural History in the University of St. Andrews, and 
R. EtheucimjIE, Jun., F.G.S., of the British Museum. 

[Hate XIV.] 

[Continued from p, 22(1.] 

aeuus Stenopoiia, Lonsdale, 1844. 

Stenutpin'Uf Lonsdale, Darwin’s Ceol. Obs. Vole. Islands, 1844, p. 101 
(note), 

Stmowru^ Limadale, Strzeledd’s Phys. Descr. New South Wales &c.. 

J(46, p. 203. ' 

SHthulfelKiia, Lonsdale, Bull. Sue. (Idol, do France, 1844, 2ad aor. f. 
p. 467. 

T^tbutkadia, Louadale, Murohuon’e deui Rnaida, 184Q, vol i. pp. 221 
and 631 (aotn). 

(Ten. char. Ooralkm ramose or sublobate, rarely massi'ro, 
rooted below, and composed of tubular corallites, which are 
nearly vertical iu the centre of the branches, and radiate out- 
wards, from an imaj^nary axis, to open on all points of the 
free surface. Ooraliites polygonal, thin-walled, and more or 
less completely in contact in the wntre of the branches ; but 
in the outer curved portion of their course more or less cylin- 
dri^, and annulated by periodical ring-shaped thickenings, 
which are placed at corresponding levels in oonttguous tubes, 
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in such a manner as to leave vacant spaces between the inter- 
vening unthickcned portions. Visceral chamber in the outer 
portion of the tubes alternately contracted and dilated in cor- 
respondence with the periodic thi<’teuing of tJie walls jusi 
spoken of, but oj)en and subpolygonai in flu* axial portion of 
the eorallum. Septa obsolete. I'abulie remote^, usually 
placed at corresponding levels in eontiguous tubes. Mural 
pores of small size, not nuimjrous, and irrcgulaily distributed. 

nisiory. The genus Htenopora was proposed and j)urlially 
dc.scribefl by the late Mr. Lonsdale in an appendix, entitled 

Description of six Species of Corals from the l^alnH)zole For- 
mation of Van Diemen’s Land,” to Dr. C. Darwin’s work 
^Geological Observations on the Volcanic Islands ’ Of the 
few characters assigned to it, the only one wliich can bt' at all 
seized u{K)n as of generic value is the so-called ]>oriodical 
constriction of the tubes. Two species were dt'seribed in 
detail, Sfenopora tasitumiemtis and K ovaia* From the re- 
marks made by Mr, Lonsdale on the former we gather that the 
branches sometimes become hollow, and that the tubes in the 
body of each branch are angular, but after detliM'tion towards 
the surface they become oval. No tabula' were observed. Home 
tHJCuliar changes in the surfacjc of the colony were observed 
ny Mr. Lonsdale : for instance, where the mouths of con- 
tiguous corallites are not in contact thev were seen to be 
separated by foraminated grooves, the latter becoming, as 
growth progressed, gradually filled up ; the walls then thick- 
ened, and a row of tubercles were dov(‘loj)cd along the crests 
so formed. The mouth afterwards became closed by a lamina 
prmt'cting from tlie inner wall. 

In Count P. de Strzelecki’s work ^ Physical Description of 
New South Wales, Mr. fwonsdalc further described 

Sfmo^fora^ gave adaitional notes on the two species already 
mentioned, and added two others, S. informh and ti. crinita^ 
both massive forms, the two previously described species 
being ramose. In the generic description now given the 
contraction of the corallites at irregular dicitanoes, but in 
planes parallel to the surface of the specimen,” ik mentioned, 
and also the existence of additional interpolated tubes. We 
may here remark that in tliis final definition of Stenepora by 
Lonsdale there is no character which would now be regarded 
as of genmc importance. 

The structure of tkenopora omia is doBcribod at neater 
length than in the previous notice of this species. In the 
centre of the branches the tubes are in contact and polygonal^ 


• Loadou, lft44, pp. 


t liondon. 1H45, pp. 



PaUeozim Oorah from Northern QumiHland, 267 

and the tubular constrictions are very numerous and 
strongly marked; but no satisfactory evidence was forth- 
coming of the ultimate closing of the tube-mouth in S, ovata^ 
as described in 8. taamaniensts* 

In the fonn dcscribi'd under tlie name of Stenojfora criniia. 
Mr. Lonsdale observed tliat the additional or interpolated 
tubes sometimes sprang ^^from the lines of contraction, but 
sometimes commenced in the snaces between thorn.” 

In a table of tosails attachea to a paper by Murchison and 
De VenuMiil on the Permian System of Kussia*, the name 
Tulmlididia (Lonsdale) is used instead of Stenoj^ora, and two 
a<ldittonal species are then^ mentioned, 8. sjnmyera and 8. 
crassa. 

In Murchison’s ‘deology of Russia’ the name TubuUdidia 
is retainedf in a similar table of fossils; but in an appendix 
to this work the name Sfenapora is again made use of, and 
Tulmliclidia relegated to the synonymic list. The two species 
previously mentioned are here described and figured ; and 
although Ijousdale says nothing about the presence of tabulse, 
if wo mistake not, they are distinctly figured in one of the 
illustrations of 8> craam §. 

In 1848 Prof. J. I). Dana il pointed out that the diagnosis 
of Htempora by Lonsdale was insufficient, and redefined it as 
follows: — “Internal structure of corallum fine, prismatic; 
cells of surface minute, subangular, contiguous ; zoophytes 
glomerate or ramose ; surface often small-vcrrucose.” This 
definition adds nothing to our knowledge of the genus as 
worked out by Lonsdale. 

In 1849 the same author referredH all Lonsdale’s species of 
8(en(x^a to tlie genus Chmtetea; but, at the same time, ho did 
not rail to notice the pecnliar tube-accretions, termed by 
Lonsdale “constrictions;’^ and be likewise confirmed the latter’s 
observation on the occasionally hollow nature of the branches 
in the ramose species. Dana, in addition, described a new 
species as Ohastetes (/racilis^^. which appears to be con- 
generic with 8* taamanienata ana 8. ooata. 

Messrs. Milne-Edwards and Haime> in their memoir on the 
Perforate and Tabulate Zoanthariattj define SUmopora as a 
Ohai^teB with small styliform processes at the angles of tlie 
cidices. and give as their & minigera^ Lonsdale. 
This definition was repeated in their introauction to their 


* BiOLSoe. QM. da Fmwse, 1644. ser. 2, i. p. 475. 
t VoL i. 1845, p. m. t P. eSL S Tab. A. fig, 12, a. 

WillWs Um, Etpior. Ikped. p. 587. 

i Wd. Oeolcgy, pp. 711, 712. P. 712, t 10, 15, 

tt Oomptsii RenduSi 1640, xxix. p. mi 
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^ Monograph of the Britisli Fossil Corals ’ * ; whilst in their 
more extended work ^ Polypiers Fossiles &c.’ they placed 
the whole of the Australian species described by Lonsdale 
doubtfully in tlio genus Chwtctes f, and noticed tin* presence 
of tabulae in S. orimta. 

It has already been pointed out by one of us \ that they 
(f. c, Edwards and Haime) thus do not notice the characters 
relied upon by Lonsdale and M^C^loy as sei)arating 8tvnojx>ra 
and ChfPtetes^ whilst they introduce a feature not mentioned by 
either of these observers. In other words, they break uj» T^ons- 
dale’s genus into two portions, one of which, typified by Steno- 
pora spinigeraj Lonsd., they retain under tUenoporu ; whilst 
the other, comprising all the (so called) species enumerated by 
M‘C^, King, Geinitz, and Ilowse, they place under Chwteies 
and FavositeaJ'^ 

In 1861 Prof. M^Coygave a diagnosis of Stenopora A&nxcd 
from the study of so-called British species. He described the 
presence of lati^ral gemmation, the absence of connecting 
tubuli or foramina in the tubes, and the presence of imper- 
fect diaphrnffms portbrated in the middle ’’ §. 

This would have been a real advance in our knowledge of 
Stenojjoray because Lonsdale said no trace of transverse dia- 
phra^ns had l)een noticed ll, were there any evidence to show 
that McCoy’s definition was based ujion corals really belonging 
to tins genus 5f ^ or possiissing a strui'turc at all similar to that 
exliibited by either of the typical forms, /?. taamanienfiis or 
8 ovata. McCoy’s S(enopora^h7-o8a, Goldf.,” which is the 
first species described after his definition, is a Silurian form, 
and 18 almost certainly a Mo7iticulipora. Any appear- 
ance of “ perforated diaphragms ” in atenojpora can only be 
due to the periodic contractions of the visceral chamber 
by the annular thickenings of the walls of the coralUtes, 
the true tabulss being thin, horizontal, and complete, as we 
shall show hereafter. 

• 1860, p bci. t 1851, pp. 273, 274. 

t Quoit. Joum. Oeol. See. xxx. p« 400, 

§ Brit. Pal. Foss. fosc. i. p. 24^ 

II Parwin^s Gaol. Obsarvatiims. p. 102. 

4 We have caivfully exomimMi spt'dmeiis and thin secriona of 
cukpora (ChofteM tumida, l^hill., which M^Coy deacribod as a Sftmimara j 
and we find thw form to very closely approach the type species of Simo* 
pora in internal structure, with which, in fact, it a^ea in most features 
of importanoo. The thiokeniu^ of the tubes towards tlieir mouths, how« 
ever, appears to be not so distinctly a periodical and ann ula y thickening, 
and mum pores have not been yet detected, while several Silurian 
ticuhporuB exhibit similax featui^ in a lesa marked form. Under Hme 
circumstances, therefore, we havo not felt ourselves justified m actual!}^ 
removing Manfmdipora (Chmietv^) tumiday Phill., to IStenopata^ 
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Fromentel, in his ^Introduction k I’^tude des Polypiers 
Fosailes’^, follows Edwards and Haitne in referring the 
Btonoporm to Chmi^es^ with a note of interrogation ; indeed 
this reference is adopted by Milno-Edwards even in his most 
extended and latest work on this subject; ^ Histoire naturelle 
des Coralliaires ’ t* 

Prof, de Koninck haS; to uS; made a most inexplicable 
reference J in placing 8. iasnu^nfensis and B* ovata as syno- 
nyms of Monttculipera turntda^ PliilL {GhmUtes iumidm 
auett.). They have no specific connection with this charac- 
teristic European Carboniferous species. 

In the Cambridge ^Catalogue of Cambrian and Silurian 
Fossils ' §, the late Mr. J. W. Salter adopted Sienomra 
nearly in the same sense in which it a^as employed by Prof. 
M‘Coy. 

In 1874 a paper by one of the present writers Descrip- 
tions of Species of Ckoetetes from the Lower Silurian Kocks 
of North America) ” was published |L in which the relations of 
Stenopora to other genera were touciied on. One very impor- 
tant point is here brought forward^ via. that in all the Ame- 
rican Devonian and Saurian species of Monticulimra exa- 
mined by the author the outer walls of the corauites were 
exposed by fractui*e, as in Stenopora^ although in every other 
respect the characters were those usually ascribed to ChasteU*^. 
The confusion which has arisen by the indiscriminate use of 
the terms Favoaites^ Chcptetea^ Moniimlipora^ and BUnotpora 
by various authors is again commented on by the same 
writer in his ^ Report upon the Palaontology of the Province 
of Ontario ’ % diniculty formerly experienced in sepa- 
rating Chmtetea from Btmopora is here alluded to; and the 
author considers that the forms referred to the latter by 
pabeontal(mBts who have written since Lonsdale cannot be 
aemuiated mm ChosMes. 

M a paper ^^Oii the AflStiities of the Anthoaoa Tabulate” 

Dr. Gt Lmdstrbm has proposed the elimination of Stenopora 
from ambnglit the Tabulate corals, and the placing of it with 
thtePoIyaoa. 

The last reference we have to make in the history of this 
interesting genus is an important one. In his recent work; 
^IReehan^es sur les Foesiles paldoaofques de la Nouvelle- 


♦ FMii m 375. t VoL ill 1000, u 273. 

t NatTraBB Bseher^ss sur Iss Animaax tonu Ac. pt i. 1073, p» 140. 

II loam. Gm. Soc 1074, 


, txx. pp. 

f foronto, lffl’4, p». 1. p. 1878, pt.a p. 09. 
** Ann. k Mag. Nat, l£«t. 1878, xml, p. 9. 

Ann, & Mag. N. Hist. 8er. 6. Val iv. 


Id 
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Gallos du Sud,’ Prof, L. 6. de Koninck has shown the exis- 
fence in Stenopora ovata of mural j>ores or perforations and, 
in consequence, has referred it to the genus Favosftea, The 
pores in question are described as irreguhur in disposition, 
some on the faces of the walls themselves, others on tlie 
angles of the corallites. The presence of tabulse, drst figured 
by I-iOnsdale in Htenopora^ is recorded in this species. 

OJs. Taking ovaia^ Lonsd., as the foundation of the 
following roniarkfl, the corallum in Stenopora is usually more 
or less branched ; but the branches may be so thick, or may so 
extensively coalesce, that its general form become^s that of a 
lobate mass. Tiie corallite.s (fig. 1, A) radiate in all direr- 

Fig. 1. 



A. Porti(m of a branch of Stmapora Jarkii, !Nicli. & Eth*} Jun., split 
opon^ of the natural aize. B. Portioii of the same, enlor^, 
showing the annulatinn of the tubon in their outer portions, 0. A 
few of the tubes of the same, still further enlaiged, showing ti|)p 
mural pores. Permo-Carboniferous, Queensland* 

tions from an imagiiiarv axis^ and present very different 
appearances in the central and circumferential portions of the 
corallum respectively. In the axial portion of the branches 
the tubes are nearly vertical, are essentially polygonal or 
prismatic in shape, have thin walls, and are nearly or quite 
in contact with one anotlier throughout. As they pass up- 
wards the tubes gradually diverge, coming, at fast, to be 
nearly hoiizontal, and preserving this direction for a consider- 
able aistance, till they at last open upon the surface. There 
is thus an exterior zone of the corallum, in which the opral- 
lites are nearly transverse to the axis of the branches and in 
this region (fig. 1, B) they have a generally cylindrical ap- 
pearance, owing to the fact that their walls are riiickened at 
very short intervals by annular accietions of ^wth, the por- 
tions of the tube between thm retaining their normal dia-^ 
meter. As these thickened portions are placed at corre- 

♦ Bruxolles 1877, pt. 3. pp. 150, 157, 
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apooding levela in all the oondlitea. it follows that the tabes 
are in aotnal contact with one anotW at these points only, 
and that they are separated by ting-like spaces corresponding 
with all the untluckened segments of the tubes. 

Thin sections of the oorallom show different appearances 
in different portions. Thns, in a transverM section across a 
branch, the axial corallites are seen to differ in no essential fea- 
ture of their structure from those of Montumlipora or Favooitet. 
Each possesses its own wall, which is not annormally thick- 
ened (fig. 2, B) , the boundary between contiguous tubes being 


Fift. 2. 



A. Two tuboA of Stemiitora ovata, Lon«d , cut transversoly seron their 
thickaned puTtiowi, sad ehowiiw the oontntetion of the visceral 
chamber by au annular deposit of eolorenubyina, whi^ is not in 
contact with the wall on one side. B. Two tubes of the same from 
the centre of a branch, cut across, and showing the thin walls and 
polygonal form. C. Pimon of a tube of the same cut longitudinally, 
showing the thickening of the wall, the tabuhe, and one of the 
mural pores. Enlargea twenty-five times. Permo-Oarhonlfcrous, 
Queensland. 

clearly indicated by a distinct dark line. The tubes in this 
portion of the oonulum are also regularly polygonal, and are 
certainly, as a rule, in dose contact. On the other hand, in 
sections tangential to the branch and taken a little below the 
snr&oe, the tabes are cat across in their outer portions, where 
they are periodieslly thickened. The tubes still appear to he 
pdyMnsI Mid in contact, each being bounded externally by 
a wdl-marked dark line ; but the aj^marances presented by 
the anna wiUun this bonndaiw-Uae are very pusaling, appa- 
realiy vaiying aoco^ing as the section trarersos the tubes at 
the level of their thickened portions or at that of the nnthick- 

19* 
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ened intervelA between the latter. In the former caiie the 
viweral chamb^ (fig. 2, A) is seen to be greatly contracted, 
and to be reduced to a comparatively small rounded or sub- 
polygonal central tube, which is in turn surrounded by a thick- 
enea ring of 8clerpnch)nna, which usually sliows distinct 
traces of its being composed of successively-deposited con- 
centric laminae. In the ktter case there is still a ring of 
Bclerenchyma within the dark outer }x>lygonal boundary ; out 
this ring* is of small thickness comparatively, and the central 
tul )0 is wide and open. Further, in both cases alike there are 
two phenomena observable which wc arc at present unable to 
account for. One of these consists in the tact that the ring 
of sclerenciTyma within the coialhte is never in contact with 
the outer polygonal w^all for more than one half or two thirds 
of its circumference, being separated from the latter through- 
out the remaining part of the tube by a distinct and conspi- 
cuous interspace, which is filled iu the fossil with transparent 
calcite. Not only is this partial interspace between the inner 
ring and the outer wall apparently always present (fig. A)* 
but it seems to bo always situated ufxin the same side of all 
the coralUtcs in any particular section. The other inexjdi- 
cable feature is, that the outer dark walls of the coralhtes 
appear to be always in close contact, whereas an examination 
of the exterior of the tubes shows them to be only iu contact 
along the planes where thickenings ot the wall are developed, 
while they are separated by distinct intervals in the spaces 
between them. 

Moreover, in many parts of tangential sections the corallites 
exliibit few features that would satisfactorily separate them 
from similar sections of certain MonHcnliporm — ^tjiougb t^y 
usually have exceptionally thick walls, and also often exhibit 
a thin dark ring a little within the true wall and concentric 
witli the latter. There arc also some other phenomena occa- 
sionally observable which it is extremely difficult to explain ; 
and we must admit that there are vanous points as to the 
anatomy of this curious genus which must remain obscure 
until a large scries of specimens can be microscopically inves- 
tigated. 

Longitudinal sections of the corallites (fig. 2, C) show the 
periodical annular thickenings of the tubes in a very instruc- 
tive manner, and demonstrate that these are really mickeningo 
of the wallj projecting both externally and mtemally^ so that 
It is not correct to regard the corallites as being peno^calhr 
constricted,^^ this phrase applying Only to the visceral chamber 
In fact the longitudinal section of the wall has a 
monilifor^ appearance, owing to its successively travenrifig 
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thickened and unthiokened scginents. Sections of this kind 
also show that there exist remote and complete tabnlsa, which 
ate usually placed at approximately corresponding levels in 
all the corallites of a single colony. Lastly, these sections 
occasionally show mural pores, though these structures can 
best be made out by a microscopic examinatiou of the exterior 
of the tubes, when they are found to h^ve the form of small, 
circular, irregularly-distributed apertures. It may be added 
that loug sections show the same puzzling feature as do tan- 
gential slices — ^namely, that the corallites are apparently in 
contact throughout their entire len^h, whereas macroscopic 
examination snows them to be clearly free over the unthick- 
ened segments of the tube. 

Oar specliuons are not in such a condition as to justify our 
making any deiinite statements as to the characters exhibited 
by the surface, exce2>t that the calicos are certainty not oblique. 
Ine exterior of the mouths, according to Lonsdale^ are round 
or sUghtly oval, and the dividing ridges sharp, with a large 
tubercle at the interspace between eveir four mouths. So 
far as we can judge, the general aspect ot the caliccs is very 
similar to that of either Montieuhjtora or (jhmtete $ ; and we 
should therefore doubt if a simple inspection of the exterior 
would enable an observer to certainly separate an example of 
SUnojpom from one of either of the latter genera. At any 
rate, It is probable that the presence of siiincs or tubercles in 
the Ups of the calices (even if a constant character) cannot 
be supposed to have more than a mere specific siguidcance. 

As to the affinities and systematic position of Stenopera, 
Lonsd., the discovery by Prof, de Koninck of mural pores, 
and the existence of these in other forms, ak demonstrated by 
ns, are quite conclusive as to the propriety of referring the 
genus to the Favositidee ; and it is thus widely removed from 
OhaiteUSf Fisher, and MontuskliporOf D’Orb., to which it 
bears a striking superficial likeness, and from which it has 
usually been supposed to be hardly, or not xt all, separable. 
‘Within the family of the Favositida the genus holds an 
entirely unique position, and possesses no close ally with 
which it need be compared in detail. , 

In making specific determinations of Blewpom we labour 
under a certain disadvantage ; finr it has already been pointed 
out by one of us that the coUecthm oontaming two of the 
types (A totmameiMw, Lonsd., and 8. ovata, Lonsd.) has 
‘been lost ; but this is partly oounterbalanoed by the existence 
of the fiite specimens «f the ssme species described by Hr. 
Lensdale in ^ Stmdboki ooUeetion. 

€heiogieal iWftdwi. So far as can be at present stated, the 
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species of Btenopora, lionsd., are confined to the Carboniferous 
or Permo-Carboniferous formation of Australia and Tas- 
mania. ITjere is, indeed, some uncertainty as to the pro-*^ 
cise geological horizon of some of the deposits which have 
yielded Stmopora; but there is no reason to think that 
any of these are of Silurian age, and all the corals of this 
formation which have been at various times referred to Hteno^ 
pora must, pending their complete examination by micro- 
scopic mctliods, be placed under Chwtetes or Monticulipora, 

Addendum . — The pieceding description of the genus Steno- 
pora was founded entirely upon an examination of S. ovata^ 
Lonsd., and of the undoubtedly congeneric S. JackiL nobis. 
Since this was written, however, we have been enabled to 
examine 8. iaemanicneiH^ Lonsd., 8. crinita^ Lousd. ; and a 
third form^ which may be 8. tnjfi>rmi8^ Lonsd., and we have 
thereby gained some additional information, and at the same 
time, in some respects, materially augmented the diflSculty 
w^hich we have experienced in our endeavour to interjiret the 
sti ucture of this extraordinarjr genus. Ho many points, indeed, 
liave presented themselves tor solution^ that we think it best 
to postpone our remarks upon this subject till we can detote 
a memoir especially to the elucidation of this genus. Ivi the 
meanwhile, therefore, we will only say here that ia,8fnani^ 
enniH^ Lonsd,, is in all its essential details similar to 8. oDoia 
and 8* Jackii^ whereas 8. crinita and 8* tnj^rmis differ in 
important respects from the species just mentioned, and show 
a curious approximation to ccitain ot the so-called Monticuli-' 
2H)rw, 

Stenepora ooata^ l^onsdale. 

(PL XIV. figs, l-l c; and woodcut, fig. 2.) 

SUnapot^a omta, Lonsdale, in Darwin^ Obs. Vole. Ittlandii 

p, 1(J3 (1844), and in Stiselecki » Plivs. Pencr. N. 8. Wales, p. 268, 
pi, viii. ftgs. 3 a & 8 6 { 1 Sd*?). 

Cnaftete8(y) amiHH. Milnu-Kdwards & Ilaimn, PoL Fobs, dw Terr. 
Pal. p 278 (1881). 

MfmitouUpora tninida (pars), Be Koninck, Nouv. Xiech. Terr. Oarb* 
p. 148 (1872). 

FaixmteB ovata, Bo Koninck, Pal, Nouv.-Galles du Bud, pt, ill p. 156, 
pi. iii. 5 (1877); Ktneridge, jun., Oat. Australian Foss. p. 86 
(1878), 

Spec. char. Oorallura sublobate or submasaive, of cylin^ 
drical or flattened branches, which have a diameter of Irom 
half an inch to an inch and a half or more. OoralHtes vert;^, 
or nearly so, in die centre of the branches, but finally beading 
outwards iiearly at right angles, and being ooutinued for some 
distance* in this direction brfore reaching the surface. Ooral- 
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littis in the central portiona of the ooraUum thin^walled, poly- 
gonal, and closely conti^oos ; bat in the horizontal portion 
of their course tliickened by annular accretions, by which the 
tubes are placed in contact, the intervening unthickened 
rnenta being free. Corallites on an average from to fg inw 

in diameter, tubes of smaller size being here and there interca- 
lated amon^ the larger ones. In the outer portion of the tubes 
about six of the annular thickepings of the tubes and as many 
unthickened segments occupy the space of one line. Tabula) 
horizontal, complete, remote &om one another as a general 
rule, and, for the most part, placed at corresponding levels in 
contiguous tubes, these levels having no evident relation to 
the annular thickenings of the tubes. 

Obs. Having already given a lull account, so far as our 
materials permit, of the iiitcmal structure of the genus, we 
need not go into details as to the minute internal structure of 
the present species. Our speeiinens, moreover, do not exliibit 
the surface in any manner that would enable us to give the 
external characters of the species. That our specimens are 
mferable to Stenopom is proved beyond a shadow of doubt by 
tlieir microscopic structure ; and in identifying them with 8. 
ouxta, Lonad., we have relied chiefly upon the rapid diver- 
gence of the tubes from the central bundle, and the great 
uuiulier and close arrangement of the annular thickenings of 
the corallites in the horizontal portion of their coarse, thrae 
being sometimes so much developed as to give to the exterior 
of the tubes a regularly crenulated appeaimico. The annular 
thickenings are also unusually broad ; and many smaller tubes 
are interjiolated among the larger ones as the surface is ap- 
proached. 

Our determination is the more to be relied on as we have 
made a direct comparison between Hr. Jack’s specimens and 
Hr. Lonsdale’s Strzeleckiau type*, although, for reasons 
previously explained, we have not haa the advantage of ex- 
amining the specimens upon which the species was originally 
based by Hr. Lonsdale, and which were collected in Tas- 
mania W Dr. Charles Darwin, 
iMOtlitjf and Borieon. Ferroo-Car^nifiarous, Coral Creek, 
Bowen-Biver Coal-field, Queensland. 

OoUeotor. E. L. Jack, Esq., F.K.a.S., F.G.S., &c. 

Stenepora Jaekii^ Hich. & Eth., Jun. (Woodcut, fig. 1.) 

ehar. Corallom ramose, dividing at wide intmvals, 
the branfdkes (^lindrical, averaging about two lines in dia- 

* Pby». UMcdpt. a WahN, ««., 184S, t. H, t. S (euU. Mt. Mus.). 
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meter^ and gradually tapering to llw u free extremities. The 
corallitca arc nearly vertical in the axial portion of their 
course, but ultimately bend outwards nearly at right angles 
to the imaginary axis of the blanches, and open on the sur- 
face by rounded calices which are free from any obliquity. 
As the terminations of the branches are approach^ the angle 
of deflection of the corallites becomes less and less, and the 
horizontal portion btHsomes shorter and shorter ; until at the 
extremity the whole of the corallites are nearly vertical. 
Average diameter of the corallites from tV to ^ inch, smaller 
tubes being intercalated among those of average size as the 
surface is approached. Annular thickenings of the hori- 
zontal poxtions of the tubes narrow and ring-like, about five 
occupying one line, this being the total lengtli, in general, of 
the aimulated })ortions of the corallites. Mural pores minute, 
irregularly distributed. Surface not observed. 

Obn, This is a graceful and well-marked species, easily 
distinguished from o. ovata and 8. taamaniemia of Lonsdale 
by its habit and general proportions. We should have been 
inclined to refer it to Stenopora (Ckcpietes) gracilisy Dana^ 
had it not been for the fact that Dana lays stress u^u the 
length of the tubes in the latter species, as well as upon the 
remarkable paucity of annulations in the same. 

In the present species, on the other hand, the annulations 
of the tuDCs in the horizontal portions of their course are 
much more numerous than in 8, iaemaniensin^ Ixxnsd., while 
it differs conspicuously from B. ovafaj Lonsd., in its size and 
general proportions. The presence of minute irregularly 
placed mural pores can be readily made out in specimens 
which are longitudinally fractured, by an examination of the 
exterior of the tubes under low powers of the microscope. 

Locality and Horizon, Permo-Oarboniforous, Coral Creek, 
Bowen-Kiver Coal-field, N. Queensland. 

CoUector, E. L. Jack, Esq., F.G.S, 

Btcnopora'f sp. 

Ob$. Among our specimens from the Daintree coUeotioti 
we have numerous examples of a ramose coral which, from its 
general appearance^ can only be regarded as a species of Stena^ 
poray but which, so far as we can make out, aoes not exhibit 
the peculiar internal structure of this genus as typified by 
& ovata, and which we, therefore, thinx may possibly be a 
McntioulhoTQ^ D'Orb. The specimens in question occur 
abundandy in a curious chloritic conglomerate (of Devoniaik 
or Carboniferous age?), which is largely impregnated udtJi 
a grass-green chloritic or serpentinous mineral $ and nafie 
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of them exhibit the characters of ilibe sor&ce* Moreover, 
though the corolla are cakareouS;, and are thetnaelvea per*- 
meated hy crystalline calcite, their more delicate structures 
seem to have been destrojred during the process of fossilka- 
tion, and microseopic sections fail to show the internal struc*** 
tore in a thoroughly satisfactoiy manner. 

The corallum in this form is ramose, the branches from two 
to fire lines in diameter, diverging from amain stem obliquely 
or at right angles, the terminal portions always bifurcating, 
and the apices of tlie branches rounded or lobate. The coral- 
Utes, after a short vertical course in the axis of the brauohea, 
are abruptly deflected nearly at right angles ; and after hold- 
ing this latter course for a space of from half a lino to a line 
or more, they open by direct a|>ertures upon the surface. As 
examined by a lens, the outer Wieontal portions of the coral- 
lites appear to be thickened at intervals, as in JStenopora ; but 
thin sections do not confirm this view of their structure. On 
the contrary, their walls seem to be uniformly thickened, the 
thickening increasing in amount as the calices are approached, 
and sections at right angles to the tubes appear to give dear 
indications of the existence here and there of a series of inters 
stitial tubuli. Neither tabulm nor mural pores are recogni*^ 
xable with any certainty. 

When fractured surfaces of this coral are examined, the 
appearance presented is so Stmepora-likeij that we feel ouiv 
fM^ives obliged to refer the species to Stenopora rather than to 
Montiouliporaf notwithstanding the absence of the more de-^ 
tailed characteristic internal structure of the former genus.' 
It is, of course, just possible that this may be due to the 
mode of preservation. The general aspect of this species is 
ejuite that of Uana^s Stmopora {Ch(3steiie$) graciliBj especially 
in the lobate bifurcation of the terminal branches ; W the 
internal structure, so far as known to us, does not altogether 
oorrespoud with the latter. Our SUnopora disagrees with 
Dana^s species in the same way as 8. ovaia does ; vix. the 
.periodical thickenings^ although faintly marked, are much too 
numerous for 

and mrizm. In a fine eonglomerate containing 
much chlorttic matter, Gympie Gold-field. Devonian or Oar- 
bonifiarotts (?)• 

(hUedtar, The late Bichard Daintree, Esq., C.M.G., F.G.S. 
(Wf. Brih Mus.) 

0enui AlMBOBOiu, Nioh« & Etb., Jup., gen^ nov. 

Gan. oActr, Corallum massive, resembling that of Foinwito, 
of polygonal ooralKtes, which radiate outwards from an ima- 
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S lnary axis to 0 |>en upon the upper surface of the colony. 

ndor surface covered with an epithoca(?). The comllites 
are firmly united by their walls, which are extensively pierced 
apertures, placing the viscejral tubes in direct communica- 
tion. Septa trabecular, often irregularly divided, or anasto- 
mosing at their free ends. Tabulas rudimentarv, represented 
by occasional horizonal trabeculm. No columella nor cceneu- 
chyma* 

Oba, This genus is founded upon a single remarkable 
specimen b(donging to the Daintree collection,” from the 
Devonian or Carboniferous deposits of Queensland, which we 
j)roix>se to distinguish sjiecifieally by the name of Anvopara 
(fuatmliaj and of which we subjoin a brief description. 

Armjpara auafralia^ Nidi. & Eth., Jun. 

Hpec^ char, Corallum massive, piriform, of considerable 
size, comiiosed of polygonal or prismatic coralliics which 
radiate outwards from an imaginary axis to ojieu on the upper 
surface of the colony. Average diameter of the corallitee from 
two thirds to three fourths of a line, no very small tubes being 
intercalated amongst those of ordinary dimensions. Walls 
amalgamateil, irregularly cribriform, Hepta variable in num- 
ber, spiiiiform, or irregularly divided. Tabulas rudimentary. 

Oba, The corallum of A. auatralia might at first sight be 
readily taken for that of any of the larger and more massive 
species of Favoatica (such as F, hamiaphcaricua^ Yand* & 
Hhum.), though even to the naked eye the absence of distinct 
tabulsB and the cribriform or porous condition of the walls 
are striking features. Our only specimen is not perfect, and 
is not only completely silicitied, but is thoroughly infiltrated 
with silica tingea witli oxide of iron. Its height is rather mom 
than three inches^ and its greatest width something over four 
inches. Its form is pyi ifonn, the narrow base having evidently 
been attached to tKjrne foreign body^ while the under surface 
was almost certainly covered by an epitheca, of which no traces 
now remain. The calicos must have opened over the whole 
of the upper surface ; but none of them are preserved in the 
specimen now before us. The corallites radiate with a 
graduated divergence from the imaginary axis of the colony ; 
and their form is regularly prismatic or polygonal 9 as in 
sitea. This character, however, is much more perceptible by 
the eye, or when the surface is examined with a lens, tlian it 
is when thin sections are investigated under the microscope, 
as it is to some extent masked in the latter case by the broken 
and cribriform structure of the walls. Thin sections (%. ft, 
A & U), whether transverse or vertical, show that the waUs ctf 
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the tabes «re oxtansivety {^us and etibrifom, being nierced 
b^ DumerouB aprtures, which place the visceral chambers in 
direct commnnication. Transverse sections also serve admir- 
ablyto show the character of the irr^lar trabecular septa, some 
of which are simply spiniform, while others divide towards 
their inner extremities, or even unite with their neiglibours 
by their free ends. Vertical sections show that the septa are, 
upn the whole, placed in longitudinal rows ; and they exhibit 
occasionally horizontal trabeoulm (fig. 8, B), which maybe 
regarded as of the nature of rudimentary tabulee. 



tL Part of a tnuMvene aection of Artiopeira mulram, Nioh. & Etn., 
Jan., enlatged ei(At tines, showing the ttabecuhur aspto and 
porous walls. E hat of a vertical section of the same, similarly 
enlarged, showing the cribriform character of the walls, the septa, 
and the nidimentary tabuln. Devonian, Qneensland (Daktree 
eoUectienh 


From a consideration of the above characters it cannot be 
doubted that we have to deal in Arax^a with a genuine 
“ Perforate” Coral, which, howeverj is closely related to the 
Favositidse. and may he h^t placed in this family rather than 
in any of the more regular groups of die Perforata. By the 
chaneters of its walk and septa the genus presents certain 
alliances with the Poritidn $ but its general form and aspect 
ate diose of a Fomtfu} and the presence of rndimentary 
tabalie would further confirm the viesv here taken. Among 
the genera of the FavosHidte its neatest ally is to be found in 
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the Lower Silurian genus Columnop^a. Nich., which it nearly 
resembles in form and habit. It is distinguished from the 
latter, however, by the less regularly perforate character of 
its walls, by tlje nidimentary condition of its tabulfe, and by 
the irregularly dividing and trabecular sepia. Wo are unable 
to institute any compari«ton between Ar(Pojwra and the Cre- 
taceous ^nus Koninckta, E. & 11, ; but the se{)ta of the latter 
seem to 1^ merely spiniform (six in number), and the tabulss 
are said to be well developed and complete. 

Locality and Horizon. Limestone of the Burdekin River, 
N. Queenbland. Devonian. 

( 'olUctor, The late R. Daintree, Esq. 

Genus Pacuypoka, Liiidstrom. 

Padhypora meridimalu^ Nich, & Eth., Jun. 

char. Corallum ramose, of cylindrical branches, about 
two lines and a half or three lines in diameter, dividing dicho- 
tomously at comparatively remote intervals, Coralhtes not 
regularly polygonal, with very thick walls, the diameter of 
which increases as the mouth ts approachea. Calices hardly 
at all oblique, about a third of a line, or sometimes rather more, 
in diameter, oval, rounded, or irregular in shajpe, often 
ing into one another, surrounded by tiiick obtuse margins, 
which exhibit no traces of the original polygonal wall of the 
corallite. Mural pores few, very large, and irregularly plaoeA 
Tabulm few and remote. 

Oba. This species is unquestionably very closely allied to 
Packy^a (Favositea) cervicornia^ De Blainv., of the Euro** 
peon Devonian ; and we have felt some hesitation in giving 
It a distinct specific designation. Both belong to that section 
of Favositea m which the walls are thickened by the secou- 
daiy deposition of sclcrenchyma in successive laminae, the 
amount of this thickening being increased as the mouth is ap-* 
proached; and both are tliereforo referable to Liudstrbma 
genua Pudivpora. Both are alike in form aud general habit, and 
have singularly large, sparse, and irregular mural pores. After 
a comparison, however, of the Australian specimens with 
amples from the Eifel, both macroscopically and microscope 
cally, we have come to the condnsion that the former must 
in the meanwhile be regarded as specifically distinct, upon the 
following grounds : — 

а. Paehypora mmdionalta^ nobis^s, on the whole, a much 
smaller species than P. cervmrma^ Be Blainv., the orandies 
in the latter often r^diing 8 or 10 lines in diameter. 

б. The oorallitcs in JR cervioornia can always be aboim, by 
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tliia sections, to preserve their poiv^al outline, in spite of 
the thickening to Trhich they ere snqfected ; in the axis of the 
branches thw are rejg;ular^ polygonal ; and cvct the thick- 
ened lips of the calices show more or lees distinctly a poly- 
gonal line placed at a little distance front the month of the titii*, 
which represents the original walk On the other hand, in P. 
meridionalis the polygonal form of the oorallites is more or 
leas completely ooliterated, even in the axis of the branches 
the originally prismatic wall cannot be detected, and the 
thickened lips of the calices are simply rounded and obtuse. 

r. In P. cervicomis the calices are about half a line in 
diameter, rounded or subpolygonal, and only occasionally 
opening into one another. In P. meridionalu, on the con- 
trary, tlio culiccs are mostly only about a third of a line in 
diameter (counting in, as before, the wall around them), their 
shape is very irregular, and they open into one anotner so 
frequently, and to such an extent, that they sometimes become 
almost vermiculate in character. 

Upon the wholcj therefore, we consider the present species 
to be sufficiently distinct from P. coroieornis, De Blainv., to 
deserve a separate name : and we know of no other adequately 
characteriaed species with which it is necessary to compare it 
in detail. We may add that the differences between P. mart- 
dionedis and P. cervicornig, which we have above alluded to, 
are much more conspicuous if we take sproimens of the form 
usually known by the latter name in the Devonian Dimestoncs 
of Devonshire and figured as such by Milne-Edwards and 
Haime (Brit. Foss. Cur. pi. xlviii. fig. 2). 

Locality and Horizon. In Devonian Dimestone (apparently 
ahnndantT, Fannii^ River, Bnrdokin, N. Queensland : Lime- 
stone of .Artbiir’s Creek, Burdekin Downs, N. Queensland. 

OoOeotor. R. L. Jack, Esq., F.G.S. 

Hachypora ? Sp. iad. 

Oik A second and ramose form, in all probability referable 
to this geotts, occoRM in the Fanning-River Limestone ; but the 
state of piesemtioa did not permit of our making thin sec- 
tions; so that we can do no more than simply leoomriieoccur- 
cenoe of it. The same form is also met witk at Retd. 

Cdibetor. R. Ii. Jack, Bsq. 

denus TsacirirpoBA, Edtr. & Haime, 1851. 

(Mjp. Fms. Terr. PaL p. SOS.) 

Ihtohypora, ap. ind. 

Oba, So far as we are aware, Trachypora has not been 
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hitherto recognised ee an Australian genus of Pabeosoic 
CoraIs« Mr. Jack has forwarded to us a single and badlj 
preserved examjile, which, although sufficiently good for 
gentsric identification, is in too ill-preserved a condition to 
warrant us in attaching to it a specific description and name. 

The specimen is seated on the weathered surface of a piece 
of limestone, and exliibits the vcrniiculate surface and non- 
septate calices characteristic of Traehvpora. 

Horizon and Locality. Arthur’s Creek, Burdekin Downs, 
N. Queensland. Devonian Limestone. 

Collector. 11. L. Jack, Esq. 

Genus Aulopora, Goldfuss, 1826. 

(Petnafacta GermamnB^ i. p. 82.) 

Ohe. Without at present entering into the question of the 
extent to which Aul^ora^ Byringopora. and Ctadochonuz may 
be regarded aa distinct, it may be simply stated that only one 
species of Auhmra has been described from tlie Palesoxoic 
rocks of Australia, viz. Aulopora ^cioulata^ De Koninck*, 
from the Upper Silurian of Bell Kiver, New South Wales. 
We have now to place on record the presence, in the Arthur’s 
Creek Limestone, of a form possessing all the characters of 
the European Devonian Aulopora repens. 

Aulopora rep&ns (Knorr & Walch.), Edwards & Haimo. 

Aulopora Berpem) Goldfuaft, Pet Germ. i. p. 29, f. 1. 

Aulopora repms^ Edwards & llaime, Pol toss. Ter. Pal. 1861| p. 012. 

Obs. We have an example of this interesting coral creep- 
ing over the surface of a s^cimen of Hdiotiies porosus. Tne 
weathering of the surface of the coral has removed the epL 
theca and exposed wall of the Aulopora^ and laid bare tlie 
interiors of the ramifying or stolon-hke corallites. 

The spaces enclosed by the union of the corallites are irre- 
gular in shape, some polygonal, others elongated^ The corallites 
cither occur along tne course of the creeping networL or are 
thrown off as a small projection at each bifurcation. There is 
no regularity in their disposition : at one point they succeed 
one another very rapidly along the creeping tubes, and are 
much crowded ; but on other portions th^ are scattered and 
separated by much greater interspaces. On the edge of the 
corallum, wnere the reticulation becomes of a more open nature, 
the zigzag appearance given to the corallites by frequent 
dichotomization becomes very apparent. There are no septa 
visible in our example. 

* Foss, pal Nonv.-GaUoH du Rud, 1870, p 14, t 1. f. 1. 
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Horizon and Locality. Arthur^s Creek, Burdekin Downs, 
North Queensland. Devonian Limestone. 

Collecior. li. L. Jack, Esq. 

* 

In addition to the corals which we have now described, the 
Arthur’s-Creek Litnosione has yielded a colony of Lithostrotion 
or Lonsdahia^ enveloped in a mass of Stromatopora^ and partly 
siliciBed. In all probability it is a species of the former 
genus. 

5. Distrilnition of the Species and Age of the Beck, 

1 . The foHsiliferous beds of Coral Creek, at a point l)e1ow 
the Sonoma road-crossing, in the Bowen-ltivor Coal-field, have 
yielded 

Stenopom ovata, Lomtlah. 

Jaekh, we>6w, 

2. The Fanniug-Kiver Limestone has also afforded the 
following two species, although there are indications of other 
corals not determinable ; — 

IhOiolitoft poroflus, GMfuss, 

Pachypora meiidioualie, twbk 

3. The green fossilifcrous chloritic rock of the Gvmpie ^Id- 
field is crowded with a pretty coral, which may be a 3^/i- 
culiporaj but which wo place provisionally as 

Btenopora P sp. iud. 

4. The limestone of the Broken Biver, a tributary of the 
Burdekin River, contains : — 

Faroaites gotblandieua (^>hygt), iMmk.j vara. 
HelioUtea porosaa, 

plaimoporoids^ nMs. 

•— I)aintrt«eb niMe, 

, sp. ittd. 

Anaopora australis, mhU, 

6. The Arthur^s-Cre^ Limestone, Burdekin Downs, has 
yielded the largest number of species, via. 

Oauuopora. 

Stromatopora. 

Alveolitea (Faohypora), sp, near A. robustua, Horn, 

^ — (lobate form), sp. 

Aulo^a repens, Sd. ^ AT. 

Heliolites porosus, Qaldfrz. 

— ) vara. 

Lithoatrottou, sp. ind. 

Pachypora mendionalia, mMi, 

Traebypora, ap. ind. 
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With regard to the first locality, we would simply point out 
here that evidence has been elsewhere adduced by one of tis 
to show that in all probability certain of the beds of the Bowen- 
River Coal-field, including those of CoraUCreek, are of Permo- 
Carboniferous age, with a strong leaning towards the Permian 
asj)cct — and that the detailed examination of the Stenoporat 
in no way invalidates this view, but, on the contrary, lends 
colour to it. 

The (iympie series, from which the coral we have noticed 
as Stenopora V (or perhaps Monticulipora) is derived, is con- 
sidered by Mr. R. Etheridge, F.R.S., to be of I)evonian 
age. Wc are not in a position either to confirm or disprove 
tliis opinion, as the material examined by us throws no fresh 
light upon the subject. 

The Fanning-River Limestone and its associated shale have 
Wen shown, in the paper just referred to (as before the Geo- 
logical Society), to possess a strong chum to be considered 
Devonian. We have determined only two corals satisfactorily 
from this horis^on, Hdiolifett porosus and Paohypora moridio^ 
nalts (nobisb The former, a typical Devonian coral in Devon- 
shire and the Eifel, supports the evidence afforded by the 
Mollusca in a marked degree ; that of the Pachypora will be 
considered immediately. 

We now come to the two last localities, both in the Burde- 
kin district — a limestone develojied on the Broken River and 
Arthur’s Creek, Burdekin Downs. The first point to be 
noticed in connexion witli these localities is the presence of 
massive Favomtes^ of the Devonian type, quite undistinguish-^ 
able from the F, yothlandicus and its variety F, Goldfusei^ of 
the Devonian of Europe and North America, Secondly, we 
note the presence of numerous large colonies of 
including ileUolites poroaus in almndance. 

Again, strong evidence of a Devonian age is afforded by 
the appearance here of a coral which we cannot distinguish 
from AuI(^ora repens y Edw. & H., a very characteristic Devo- 
nian species, and of the equally characteristic Devonian genua 
Trachyporay while species or Alveolites of* a Devonian type 
are also present Hardly less characteristic is the Paehypora 
to which we have given the name of P. meridionalisy and 
which is most intimately allied to the P, cervdoomisy Do 
Blainv. sp., of the Devonian of Europe, and to similar or 
identical forms in the Devonian of North America. Upon 
the whole, therefore, putting to the evidence afforded by 
the corals that derived from such characteristic forms aa 
Stromatopora and Gmnoporay we cannot doubt that the 
deposits now under consideration are of Devonian age. So 
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far as we are acquainted with their fauna, they would seem 
to Gorrospoiid vetj cloaely with the Middle Devonian Lime- 
stones 01 the Eifel, or perhaps with the somewhat older series 
of the Oomiferous Limestone of North America; but we do 
not doubt that large additions will yet be made to the list of 
fossils from these beds, when it will be possible to compare 
them more closely with the corresponding deposits in Europe 
and North America, 

In conclusion, wc may at once state tliat our investigations 
amongst the corals of the Broken- River and Arthur’s-Creck 
Limestones of North Queensland quite enable us to confirm, in 
a getKiral way, Mr. Etheridge’s opinion of the former scries, 
that their ago is undoubtedly Lower Devonian or ^ Siluro- 
Dovonian.’ ” 

JSXPLilNATION OF PLATE XIV. 

Ftg, 1. A fi'agment of Btenopora opata, T^onsd., of tho natural size. 1 a* 
Side \i«w of three conillih's of the same, in the outer portion 
of their couTso, eulai’gtHh Rhowiii); tlie periodic thickenings of 
the tubes. 1 b. Part of a tanTOntial section of the samei ^en 
just below the surface, and emarged twenty -live times, showing 
the hex^nal coralhtes and the rinff-lilie deposit of scleren- 
ohyma in the inteiior of many of tno tubes, le. Part of a 
vertical section of the same, onfaiged twenty-five times, show- 
ing the periodical thickenings of the tubes, the remote tabulee, 
placed at corresponding love h in contiguous tubes, and the mural 
pores. Part of a transverse section of Stmomra eriniia, 
Lonsd., enlai]ged ten timo'<, showing the ring-like scioronchyma- 
tous deposit in the tubes, introduce for comparison with 1 6. 
Fii;, 2. A small portion of a transverse section of JneUdif^s plasnvojXH 
roideSf nobis, of the natural size. 2 a. Part of the same section, 
enlarged five times. 2 A Part of a vertical section of the same, 
enliurged five times, showing that tho tabulia of the smaller 
tubes have the characters of those of HeUoUUi and not of those 
of Ftoenioima, 

Fiy. 2. Part of the surface of NvUdiUa Dambrmf nobis, of tho natural 
size, showing the proportions and relative positions of the large 
conuUtes. Ha. Part of a transverse section of the same, en- 
larged five times* 

4. A small fragment of Pwhypora mmdionaliff nobis, of the natural 
^ze. 4 a. Portion of the surface of the same, enlarged five 
times. 4 6. Tanffenfial section of the same, enlar^d ten times, 
showing the thicKoned walls of the coralliies. 4 c. Part of a 
loogituoinal seotiou of the same, enlarged ten times, showing 
the thickening of the tubes near their mouths. In the portion 
of the section represented, the visceral chambers of the corallitos 
are filled with matrix, rendering it impossible to recognise the 
tabulae or mural pores. 
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XXXI* — Ohsorvations on the Oenus Macropis* 

By W. H. Pattok^. 

IIkrmank Mum*kk found the females of the Euwpean 
MacroptH hJnata^ Panz*, upon the flowers of Lysfmachia vuU 
garia only, wliile the males occurred also upon the flowers of 
(Enanfhe nstuloaaj Uhamnna frangula^ and llnfma fi'uticoaua'^* 
niis is the basis upon which Sir John Lubbock has made 
and repeated the statement, that ^‘thc species visits exclu*- 
sively Lgsiniachia ’f. Yet Dufour had previously 

taken ])otli sexes upon Aliama Plantago^ and Schenck had 
taken either one or notli sexes upon Brgonia^ Rulma ccbaiua^ 
Givemm arvenaey and P/erta. Subsequently Mr. .lohn B. 
Bridgman has taken the male upon Ciraium arvenae^ and 
u]X)n Lgaimavhia^ Mint and Marsli Potentilla, and the female 
u[K)n Gircium armnae and Lyaimachia I!* I have taken the 
female of the American 8])ecie8 upon Lyaimachia cihatoH, 
JUiua glaf>ru and 7/. ty^hina^ and Archangelica hirauta^ and 
the male upon Jtuhus odloaua and Gornua j^f^'niculata^ 

Yet there appears to be some peculiar relationship between 
the MacrivinH and the Lyaimachia, Collecting in 1874 and 
1875, I olwervcd that iXicfomalea taken anon omer jlowera had 
no pollen maasea upon their legs, and were indeed upon 
another quest. Mr. Bridgman (/. o. 1878, p. 22) observed 
that the females taken on Ciraium arvenae had no pollen* 
Can it bo that the young live upon the pollen of Lyaimachia 
only, just as other insects arc restricted to the foliage of par- 
ticular plants ? 

Ilerraann MUller {h c* p. 248), observing that the pollen 
was collected upon the tibiea of these bees in thick moist balls, 
and unable to find any honey in the flowers of Lyaimachia 

^ From Silliman’a ^American Journal/ Sopt. 1879, pp. 211-21 4. 

t ^ Die Btifruchtung der Dliunen durch Insecten/ pp. 848 and 403 
(1873). 

i Jielfast Address, 1874; ‘Nature/ vol x. p. 426, and ^ British Wild 
llowoTB in Iltilatjon to Inseets,’ p. 21. The inconsistency of his state- 
ment appears when ho says rBrittsb Wild Flowers/ p. 120) that “ilyw- 
machia vvlmois prodiux^s no honey f and tho question arises in the mind 
of the roador, where do the bees get the honey upon which they must 
livoP 

§ Newman’s ‘ Entomologist/ Aug. 1870, p. 168. 

t| Ibid., Jan. 1878, vol. xi. p. 22. 

^ The group of Lysimachias containing X. citiata has recently been set 
apart os a distinct genus, tSfeironemn, liaf., by Prof. Gray (Proc. Am. 
Acad. vol. xii. p. (12) because of differences in the sastivation of the 
corolla: but for our nrosent ptuposes, Tridynia (containing ^riota and 
qHadri/olia)y Lyaimachia (containing mdgam), and Steirenama may be 
treated together under the name Lynmaehia, 
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tmJgaris^ was led to believe that the bees pierced the cellular 
tissue of the flowers with the Ugula for the juices with which 
to moisten the pollen. This act of the bee seems to me both 
impossible and unnecessarj. The ligula is too weak ; and if 
we are to look to the Lyeitnachia for a solution of the problem, 
it is well to ask whether the glands with which the nlaments 
and base of the corolla are be^.t may not furnish the nectar. 
In the American i. ciUata^ L, qu^rifoUa^ and X. ntriciay 
and on the fllaments at least of the European X. vulgaria the 
glands are vojry numerous. But upon the flowers of atricta 
and auadrijhlia the Macropie has not yet been found, althougli 
the flowers have been often watched ; it seems, therefore, that 
the glamls afford no attraction. We must conclude that it is 
with nectar that the pollen is moistened ; and as it has been 
my good fortune to distinctly observe a female Macropis 
sucking nectar from the flowers of Rhus glahm^ it is evidently 
from those and other flowers that the Macropis obtains tho 
honey for the food both of itself and its young. 

But why docs the Macropis moisten the pollen as it is col- 
lected ? this is an unusual habit. The social bees moisten 
it in order that it may be retained on the pollen plates. The 
8copulipede and Gostrilege bees retain the dry pollen with 
the hairs forming the pollen-brushes. Tho Lysimachia pollen 
is not of so dry a nature that hairs would not hold it. An 
altogether now interest was given to the genus Macropis by 
Hermann Muller’s observation that it alone of all the solitary 
boos of Germany moistened the jwllen as collected, thus econo- 
mising tlie expanse of hairs upon the legs*. The retain- 
ing-hairs upon the posterior legs of Macropis arc unusually 
short. By moistening the pollen they ore enabled to retain 
much larger masses ttian they otherwise could. Such, also, 
is tho habit, as I have obser^'^od, of the allied American 
genera Berapter^ Oalliopsis^mA Perdita (P. 8-maowiflrfa,Say); 
and Frits Muller has recorded tho same habit for Uentris^ 
Teirapediaj and J^cfiaris in Brazil t, although in these latter 
genera the scopa is long. 

On account of the close resemblance which Macropis bears 
to the higher bees, Bhuckard (* British Bees ’) was led to be- 
lieve that it would be found to agree with them in their noisy 

^ X. 0 . p. 47, and Anw. d. Darw, X^hre auf Dienaa, p. 32 (1872). 

t ‘ Nature,* vol, x. p. 1(WL These observatious by Frits Muller ore 
open to doubt In Omtris^ ae in our native genera iSiadasta (n. g.) and 
MfH$ 9 od 60 , the hairs of thn scopa are conspicuously plumose, and tho 
pollen would have a matted appearimce oven when dry. Tt can be stated 
with ooniidenoo that, even if the pollen is slightly moistened by those 
beoa, it is not formed into a paste, as it is liy the social bees* 

20 * 
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flight alao* But repeated observations in the field, under the 
most favourable circumstances, have satisfied mo that their 
flight is perfectly silent. Yet Shuckard is not correct when 
he says the other Andronidae are mute ; for T liave observed 
that certain species of Colktesy C* armata^ mlhi, and (1, cow- 
paotay Cress., and possibly some of the larger species of An^ 
drenuy maki*, during flight, a distinct hum, much like that of 
the honey-bee. 

Up to the present time no French ♦ or English author has 
questioned the validity and naruraliiess of tlie two groups 
AhetUe and Froaheilley into which ll^aumur divided all tne 
bees. Kirby adoijted this classification, employing the 
names ^7^5 andil/iemto; Latrcillc adopted it under the names 
Apiariw and AndreneUe] and all suusequeut authors have 
employed the same classifiention, either under these names 
or undt'r Leach’s family names Apida? and Andrenidae. Yet 
the only elmracters given for separating the Apida? and An- 
dr(*nidtv which arc not entirely erroneous arc : — 

Apidiv : labium longer than mentum, basal joints of labial 
palpi elongate, labium slender and not flattened. 

Andremdm\ labium shoi ter than mentum, basal joints of 
labial palpi not unlike the following joints, labium 
flattened. 

But in the genus Scrapter (placed among the Andronidfe) 
the palpi are precisely «is in CalHopitie (placed among the 
Apida^), and, as I have observed, the labium in repose is 
of ])reciscly the same length — in Doth extending to the tip 
of the basal joint of the palpi. The greater breadth of the 
labium in Scranter can alone determine to which family it 
belongs ; and tnis ditference in breadth is imaginaiy rather 
than real. Moreover, in the geuera Megahpia and Oxi$io- 
ghssay and some groups of the genus Iwmia (genera placed 
among the Andrenidm), the labium is as slender as in the 
Apicte ; and in the genus IlyUoideB (placed among the An- 
drenidse) the joints of the labial palpi arc proportioned just as 
in certain of the Apida). 

Bejectiug, therefore, the families Andrenidee and Apides, 
and without pro|>osing, at present, a more natural classifica- 
tion for the Akthoi’Hila, Macropta may be removed from 
connexion with the short-tongued bees and placed between 
the Andrenoidea and Bcopulipedea* In the greater number of 
its characters it is allied to the Andrenoidea ; but in single 
characters of great value it beai’s relationship to other very 

• As Lej^loder failod to recognizo the Beta as a naturid groupi he 
canuot be said to have presented an^ classUioation of then). 
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diverse groups. With the Andrenoidea it agrees in the vena- 
tion of the anterior wings^ which differs from that of tkrapter 
and Calliopsia in the pointed marginal cell only, in the cleft 
claws of the female, and in tlie habit of moistening the 
pollen as collected. With Andrena it agrees in the form of 
the tongue and palpi. With the Scopulipedea it agrees in the 
short anal lobe of the posterior wings and in general appear- 
ance. In the form of the basal joint of the posterior tarsi of 
the female it agrees with none but the social bees, which 
also have the haoit of moistoiiiiig the pollen as collected. 

MACRoris, Panz. (1809). 

Ocelli in a slight curve ; face slightly narrowed beneath ; 
clypeus not elevated, yellow in the male ; labium transverse^ 
entire ; mandibles stout, obtusely bidentatc ; maxillary palpi 
6 -jointed, tlie sixth and one half of the fifth joints extending 
beyond the apical lobe of the niaxill©; labium lanceolate, 
one third the length of the meritum, tlie latter narrowing 
toward the base, the paraglossm small ; joints of the labial 
pali)i decreasing in length successively, the basal yfint equal 
m length to the second and third taken together. The flagel- 
lum in the female subclavate, the first joint ovate, the second 
narrowed toward the base and one third longer than the first 
joint, the third and fourth joints equal and when taken to- 
gether shorter than the second joint, the apical joint obliquely 
truncate ; in the male the first joint of the flagellum is globose, 
the second scarcely longer than the first, the third scarcely 
one half as long as the second, the fourtli about equal in 
length to each of the following joints, the flagellum not clavate, 
but longer than in the female. The anterior wings have two 
submarginal cells, the second receiving both recurrent uervures, 
the origin of the first recurrent nervure far beyond the origin 
of the cubital nervure 5 tlie stigma of good size ; submarginal 
bullas six, two on the first transverse nervure, one on the 
second, one on tlie first recurrent nervure, two on the second ; 
basal lobe of the posterior wings extending beyond the middle 
of the submedian cell. Both scx(*.b have the tarsal claws cleft, 
and a distinct enclosure at the base of the posterior tibim. 
Posterior femora of the male swollen ; posterior tibiaa in both 
sexes robust ; liasal joint of the posterior tarsi of tlie female 
quadrate, flattened, the upper angle not produced, the second 
joint att^hed at the lower angle; the posterior tibice and the 
basal joint of the posterior tarsi of the female clothed with a 
short dense pubescence, upon which the pollen is collected in 
moist masses ; basal joint of the postqnor tarsi of the male 
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armed with a tegular comb of long teeth projecting ft?om the 
inner margin of the lower fiu^« Skth segment of the abdo« 
men of the female with a smooth enclosure on the disk. The 
sev^th segment in tlio male with a triangular pyramidal 
projection on the disk, the apex of the projection ootuse, the 
anterior and longest side polished. 


XXXII. — Tintinnua semiciliatus, a nein Species of Infusoria. 

By Dr. V. Sterki^ 

There are so many new SDijoics ” of Infusoria that it is 
hardly fair to publish separately the discovery of a single one. 
As regai'ds the present species this course is taken IxKcanse it 
appears sj>ecial^ adapted to interest us, witli regard to tlie 
establishment of certain morphological cliai actcrs. 

^ The body of the animal is of the same form as that of Tin- 
tinnus fluviatdlisy St,, — elongated, usually drawn out at the 
hinder end into a peduncle, by which it is fixed in "a tube 
formed and inhabited by it. This peduncle is thin, but not 
abruptly marked, the body passing gradually into it. The 
mode of contraction is characteristic, and dififcrs both from 
that of the VorticelUme and of the Stentorinse ; the peduncle 
simply shortens until it almost disapj^rs, but without the 
body essentially changing its form. The animals were fre- 
quently to bo met with outside tlie above-mentioned tubes. 
Whether they had fallen out, or, in other words, had been tom 
out, or whctlier they occur so normally, I am unable to say. 
The latter is the more probable supposition from the analogy 
of T.fimiaiilis ; only it may be remarked that even after the 
lapse of considerable time they had not commenced tlie forma- 
tion of new tubes. In this free ’’ state they were entirely 
destitute of a peduncle, an indication of which was frequently 
to be seen only as a little stump; otherwise the body was 
perfectly rounded behind. In some cases a portion was half- 
constricted off behind ; this state was probably produced 
traumatioally by pressure. Even when observed for a long 
time this constriction went no further ; so that in this case 
there could bo no (juestion of division* The length of the 
body (without cilia) is 0*04-0-06, with the peduncle 0*l‘-0-12, 
and the diameter about 0*08 millim. 

At the anterior end the body is somewhat narrowed, trun- 
cated transversely, with a portion of firmer substance pro- 

♦ Tram^laiod by W. S. OallaR, F.IiB,, from the ^ Zeit<:(chriff fur wis- 
senach Zoologio/ IM. xxxii. (1^70) p. 4(.}0. 
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like a wall all tcmA (external j^ndvpnB!}^ whseh 
DetMi at its fim tnairgin) a elosed circlet of 15^20 larger 
whieh will be more rnffticolarly described hereafter. 
Withii^ at the base of the wim. there is a series of smaller 
ftaer cilia^ about half ^ leugtu of the former. The middle 
part) whm projects upwards like a hill) consists of softer 
material) and possesses spontaneous movement. On one side 
of this part) within the aboye**m6ntioned wall) there opens a 
somewhat irregular poristomial cavity penetrating into the 
soft sarcodo as a simple sao*-Iike depi^ion, m separate 
^ophagus or mouth m observable in it ; but this is easily 
intelligible, because this part of the body is not enclosed by 
any cortical layer, and the nutidtive masses can consequently 
get easily into the interior. In like manner neitlier cilia nor 
an undalatir^ membrane are to be observed on the peristome. 
Here, as in ttntinnm all these structures are func- 
tionally replaced by the portion situated between the peri- 
stome and the middle line, whidi movt^s alternately forward, 
and at the same time sideways, and then back again, con- 
stantly oscillating to and fro, an<l thus acting like a cushion- 
like lip or tonguc-like organ. In this case it is a very inter- 
esting and remarkable fact that wo have here evidence of tlio 
possibility of a spontaneous and voluntary movement of the 
soft internal parenchyma, of which this part may well bo said 
to consist. 

The substance of the body is colourless or scarcely tinged 
with pale yellow, transparent, with a few granules and food- 
masses. Myophane bands,, such as occur in the Stentorinm, 
were not to be detected, any more than a serial arrangement 
of the oil-drops in the external parenchyma. In the p^uucle 
also no difFcrontiation into various parts was recognizable. 

In the interior of the body tiiere is, near the ^losterior end 
(leaving the peduncle out of consideration), a single distinctly 
recognizable elongate nucleus on the side opposite to the peri- 
stome. Jn its posterior extiemity, in mauy cases, a well- 
marked, spheriem, strongly refractive part was distinguishable, 
probably the nucleolus — which is rendered more probable be- 
cause I could detect nothing of the kind in the vicinity of tlie 
nucleus. A contractile vesicle, apparently rather variable in 
position and dimensions^ occurs in the neighbourhood of the 
peristome. In the anterior half of one specimen tliere were, 
moreover, several rather large roundish serous” spaces, 
between which many smaller ones could be rcoognizod— a 
phenomenon which, as is well known, occasionally occurs in 
mauy other species. 

I WAS unable to asccitain the poution ol (he amis. 
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The ciliation is of remarkably i>eculiar character* The 
anterior part of the body, Irom one third to nearly the half, 
bears scattered, short, fine cilia, like those of the otentorina*, 
but not so close togetlicr. while the hinder part and the peduncle 
remain perfectly nakea. These cilia are usually directed 
rather forward ; their movements, at least according to my 
observations, are slow and not very efiective, and certainly 
incapable of taking any essential part in the locomotion of the 
animal. According to Claparhde and Lachmann the species 
of Tintinniia living in the sea have the body entirely ciliated i 
while jT. fluviaiim^ which I only observed closely after T. 
BemicihatuBy is entirely destitute of the fine body-cilia. 
species now under consideration consequently holds a middle 
place in this respect. 

It was ])articularly interesting to me to be able to ascertain 
exactly, ill 1\ BemiciliatuBy the position and form of the so- 
callcd adoral cilia. Here these arc not simple setsj or styles, 
any more than in the Oxy trichinre Euplotiiije, Stcntoriiue, 
&c., but flat merabianes with a long insertion. There are 
about 15-20 of them, which, however, do not stand trans- 
versely, f. e. perpendicular to the series, as in the above-men- 
tioned ^oups, but obliquely, thus forming, in this respect, 
a very interesting intermediate st^ between the llctero- 
trieba,’* such as bimtoTy and the Peritricha,” although most 
nearly related to the former. 

It has been elsewhere t stated that the adoral membrancllai 
of the Oxytrichinee &c. originate as small lists, rising one 
after the other^ which gradually, by continued growth, attain 
their normal size and foim. In the Vorticelliine, on the con- 
trary, according to my observations, a single, closed, annular 
(/. e. spiral) liorder rises, and in its further giowth liecomes a 
single membrane. It is only when this has attained a con- 
siderable breadth (representing about half the length of the 
future cilia) that it begins to become fibrous at its free margin, 
so that, while growth still continues in the direction of length, 
a splitting at the same time extends more and more backward. 
In the species of llntinnuA^ thcrefow^, we have, to a certain 
extent, a middle form ; the series is from the first broken up 
into pieces, which, however, are not placed at right angles, 
but obliquely to the series. Or might the course of devdop- 
ment have followed the opposite direction ? 

From its insertion each membrane widens outwards, at first 
slowly, then more rapidly. From alxiut the middle it is cleft, 

* Zeitschr. fur wiss. Zool. Bd. xxxi. pp. 44 et 

t Zdtsohr. fur wibs. Zot»L Bd, xxxi, p. 40. 
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like a hand, into about bIx diviaioiiB. I have seen this struc- 
ture clearly and repeatedly and hi different positious of the 
animal ; so that there can be no doubt about it. Moreover 
the observations were made on perfectly fresh and lively spe- 
cimensy so that onv division superinauced by pathological 
oouditions is excluded. In the sequel I had the opnortunity 
of observing nearly the same structure in Tintinnm jluviatilw^ 
St., only it aT)peared to me that the points were ratlier more 
numerous anci also finer and smaller. Each of these cilia ** 
gradually turns a little upon its axis, so that the surface 
approximates to tlie circular zone of insertion. In repose 
tlicy ail stand straight out, or still more bent in towards the 
axis of the body, forming a dense tuft 5 but they do not appear 
so much curved, or even almost angularly bout, as those of 
!r. Jluviatilu. 

As already indicated there is within the cilia just described, 
at the base of tlie wall-like supporter of tlio latter, a seconcl 
series of sliort fine cilia, which, so far as can be seen, are 
neither particularly flattened nor divided into filaments. 
Tliey may perhaps be homologous with the puroral cilia of 
the OxytrichincB*. Whether T. JlaviatiUs possesses the 
second inner row of cilia I do not know ; at any rate 1 have 
not yet seen them. 

In general the movctne 4 it of the animal is but small, and is 
limited iu the case of the specimens inhabiting tubes to a 
rather slow protrusion and a by no means rapid retraction, 
by the elongation or abridgment of the peduncle, whicJi may 
be entirely witlidrawn into the body. The forward move- 
ment is of such an extent that the anterior large cilia protrude 
from the tulie and can move ; but they never separate widely 
from each other. Frequently we meet with specimens of our 
species without tubes, which attach themselves to the object-* 
bearer (or to any object upon it) without a peduncle, and, indeed, 
very often with the anterior part turned upwards. Here, as 
in a lateral view, the animals may be observed very conveni- 
ently, as they usually remain quite quiet. Frequently no 
cilium moves for a long time ; then a single one slowly bends 
outwards (peripherally) , and strikes rapidly and, as it were, 
convulsively inwards ; then one or another in different parts 
will act iu the same manner. Simultaneous movement of all 
the cilia, or of a considerable portion of the scries, is more 
rarely observed ; and especially there arc no simultaneous or 
undulatory movements passing through the series. In the 
open water the animals swim pretty rapidly by means of tlie 


^ Loe, oit pp. 37, 38. 
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large anterior cilia, with the anterior part forwards. Nothing 
was to be observea of a newly formea posterior circlet of cilia, 
as in the Vortioellinas and other Peritneha. 

I have several times seen indubitable commencements of 
transverse division, in the form of a second, smaller, circlet 
of cilia placed laterally on the body, which could not be inter- 
preted as any thing else. Unfortunately 1 had not tlie oppor- 
tunity of observing its development further. 

It remains to say a word or two with regard to the tube 
mentioned at the commencement of this })a])er. It is about 
O'OclS raillim. in diameter, and becomes as much as 0*40 millim, 
long. Composed of the remains of macerated parts of plants, 
Bmall fungoid and algoid iilamcnts, &c., it is formed in the 
same wa^ as the similar but shorter and less distinct tube of 
Httchoirtchaj by the accumulation of the masses brought toge- 
ther by the stream of water set up by the animal around its 
body, which are then pressed together, and as it were felted 
by pressure and the movement of the body in the interior, A 
rusty-red colour apjiears to be only accidentally caused by the 
material which happens to be present. The tubes were of 
equal width from one end to tlie other, and not closed behind, 
or only by masses which had accidentally fallen in. As they 
are generally much longer than the animal^ and the latter is 
always seated near the extremity, it is evident that it must 
detach itself from time to time, and again attach itself more 
towards the end. 

I observed Tintinnua Bemimliatus here in Schleiiheim in 
Januaiy and February 1878. I obtained some dozens of 
specimens. They occumwl in long-stagnant water containing 
Algm, on the surface of which a covering of fungoid and 
algoid filaments had been formed ; the animals occurred prin- 
cipally in these masses. 


POSTSORira. 

1 have the opportunity of adding on the proof that 1 ob- 
served some specimens of this sjiecios in February of the 
present year (1879). They occurred on plants in the arma- 
rium, sometimes without a tube, sometimes with a snort 
one, which now did not show the yellowish colour. All 
the essential characters just described were exhibited in 
the same manner ; so that the species may be regarded as 
coniimied. 
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XXXIII.— •/)««onp<wMw of new Spmma qf Lizards in the Ck>l- 
kction of the British Museum, By A. W. E. O’Shaugh- 
NEflST, Assistant in the Natural History Departments. 

The present paper contaiiu descriptions of four new 8[)ecics 
of Oercosaurklffl, one of them being the type, apparently, of a 
now genus. J have also taken this opportunity to publish 
descriptions of some new species of Ibsards belonging to the 
genera Oonff^bta, Mocoa, and Leioeephalus, 

Neusticurua ecpleopus, Cope. 

NeusUcurm ernkojim, Cope, Joaru. Ac. Nat. lijc. Philadelphia (n. b.) 
viii 1870, p. 101. 

In the course of recent examinations of lizards in the 
British-Mnseum collection I have been able to recognize and 
separate this species from N. (Custa) bicarinatua^ 4 .f having 

5 ire viously labelled it as a new species boiore seeing Prof. Cope’s 
le8cri|ition. M. F. Bocouit informs mu, in reply to a commu- 
nication which 1 addressed to him on the subject, that he has 
found two ve^ small si>ucimcns in the Paris Museum, col- 
lected by MM. Castolnau and Devillo (Cat. Mdthod. 1851, 

S . 112), exhibiting all the characters by which this species is 
istin^uishud from tlie larger one. In the British-Museum 
collection it is represented by three full-grown examples and 
one young, whib of the N. bimrinatua we possess two adults 
and one young individual. From thb series 1 am enabled to 
state that the intemasal pbte is not always entire in N, 
eephopm^ two of the specimens showing It cbft longitudinally 
as in N. bicarinatua. The other points of difference, how- 
ever, are very well marked. The carime of the dorsal scales 
are much stron^r and more prominent; the scales on the 
nape are granular, with rows of convex ones, much as in 
hepidaphyma ; moroover the ventral plates are quadrangular 
and in six longitudinal senes, whereas in S. bicarinatm they 
are nlwajrs rounded and in eight or ten series. I may further 
add that in N. bicarinatua there is a small quadrangular pre- 
frontal plate wedged^ in between the intemasal and the two 
large frouto-nasab ; in N, e<^Ieopua thb extra pbto is absent, 
oven when the intemasal u tusected. 

Emphsabsotie, gen. nov. (Cercosaurid.). 

He^ teoad, somewhat flattened above; snout short, rounded. 
Ear indbtinct. Nostril in a single lar^ nasal plate; no 
freual ; no suprauasals ; no trmitoi-pairiotals ; no fronto-nasab. 
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Sca]e43 of back narrow, elongate, smooth, in transverse rings: 
of belly smooth, square, in longitudinal series. A slight fold 
along the side of the body, but without smaller scales. 

Emphrassotis eimoterm^ sp. n. 

Head broad, flattened above ; snout short, rounded. Ear 
indistinct. Nostril in a single large nasal plate ; no separate 
frenal plate, there being an oblique superficial groove, not 
amounting to a division, in the middle of the nasal plate 
above the small praeocular. A large anterior supraocular. 
Intenjasal longer than broad : no fronto-uasals or fronto- 
parietals ; frontal broad, scarcely longer than intemasal^ not 
touching the point of the narrow wedge-sha|>ed intcrpanetal, 
from which it is separated by the sliglit anterior junction of 
the two very large parietals, which are followed by two rather 
large, transverse, postparietais ; a series of small occipitals 
behind the inter- and postparietais. Only two pairs of post- 
mental shields behind tlie large single submental. 

A slight fold along each side, but without smaller scales. 

Scales of the back elongate, narrow, quadrangular, in trans- 
verse series, not keeled ; those of the belly square, in ten 
longitudinal series. Prseaual scutes 2, 5. 

In other respoxjta this lizard resembles Proctoporm jTaeAy- 
urua^ Tsch.. and Riama unieolor^ Gray. From the first it 
differs in tlie absence of a frenal plate, agreeing in that 
character, and in having only two pairs of ix)stmcntal8 in con- 
tact after the submental, with Gray’s species. The absence 
of fronio-pariotals, however, separates it from both. 

Above light brown, thicKly vari(*gatcd with darker ; entire 
ventral smiace bluish. 

One specimen, inches in length, from Intac, Ecuador, 
collected by Mr. Buckley, is in the collection of the British 
Museum. 

This lizard seems to constitute a link between the Cerco- 
saurid© and Gerrhonotua. 

niillim. 


Distance of snout from eye 5 

ft „ fore limb 27 

„ t, vent 70 

Length of fore limb 18 

„ third front toe 4 

„ hind limb 18 

„ fourth hind toe 5 


Eephopus {Proctoporua) Fraaeriy sp. n. 

Head somewhat elongate. Ear well developed. Nostril in 
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the nasal shield, which is followed by a quadrangular frenal, 
placed obliquely over a triangular prseoculan Intcmasal 
broad, longer than frontal j no fronto-nasals ; a paii of fronto- 
parietals, each as long as the frontal ; two largo pariotals, one 
interparietal, and three small occipitals. Tliree pairs of post- 
mentals in contact behind the single submental ; large scutes 
in two series before the collar. Dorsal scales in 35 trans- 
verse rows from occiput to base of tail, q^nadrangular, elon- 
gate. smooth. Sides with much smaller scaV^, almost granular 
on tlic sides of the neck and behind the axilla. Belly with 
nearly square quadrangulai* plates, in 10 longitudinal series. 
Preoanal scutes large, 2, 5, the central one in the hinder row 
very naiTOw. The fore limb reaches forward to the eye ; the 
posterior, half tlie length of the side. 

Bluish above, with black dots placed inre^larly ; a black 
lateral stripe from the eye along tne side of the boay. Lowei* 
surface paler bluish ; round black dots numerous and distinct 
on inferior surface of tlic limbs. 

The specimen in the British Museum is from Guayaquil, and 
was collected by Mr, Fraser, together with a number of other 
Cercosauridfis which have been described from time to time. 

This species differs from E. maculatua^ Tschudi, in the 
absence of fronto-nasals. It appears to resemble considerably 
Proctoporus iiachyurus^ Tschudi, but has not the small rounded 
convex scales on the neck of that species, in which also the 
number of dorsal rows of scales is 64, 


Distunco of Biumt from oyo 

„ „ ear“0«oning 

„ f, fore umb, . 

)) ,* vent 

Length of fore limb 

„ fourth front toe 

„ hind limb . 

„ fourth hind toe. ....... 


miUim. 
, 5 
. 12 
, 23 
, 53 
. 15 
. 5 
. 20 
, 8 


Ek^lsopus wmlaiuSf sp. n. 

Head rather long and narrow. Ear distinct. Intemasal 
and frontal plates ccjual, the suture between them stitught ; no 
fronto-nasals ; a pair of fronto-parietals, nearly as long as the 
frontal, in contact throughout their length; interparietal large, 
broad ; parietals large, penta^nal ; two postparietals. Nos- 
tril in middle of a large nasal plate, which is followed by a 
quadrangular freual. An elongate plate at the angle of the 
mouth, and five supralabials ; temporals large, polygonal. 
Submental elongate, followed by only two pairs of conti^ous 
postmentals ; a third pair are widely separated by a group of 
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wedgeHihaped and pentagonal plates^ which occupy the rest of 
the space as far as the first gular row of scales, oi which there 
are three small and three large before the collar. 

Dorsal scales narrow, elongate, each scale elevated into a 
ridge in the middle, in 86 transverse series between the occi- 
put and the root of the tail ; scales of the sides much smaller, 
round, convex or granular on side of neck and axillary region ; 
of belly in 10 longitudinal scries, the middle ones square, tlie 
outer ones narrower. Tail with scales like the back and tlio 
belly. Praeanal scutes 2,4. 

The fore limb reaches to the middle of tlic eye, the hind 
limb two thirds the length of the side. 

Brown above ; a longitudinal stripe of lighter brown edged 
with black on each side of the back from the occiput to th(5 
tail. Ten or eleven conspicuous ocelli, white in the centre, and 
surrounded by a black ring, along the side of the lH)dy ; lameath 
each one of these a smaller white spot is visible. All the 
ventral scutes and those of the under surface of the limbs 
black in the middle, white on the edges, the black forming 
longitudinal stripes. 

One sjXHiiincn, collected by Mr. Buckley at Tntae, Kcuador. 

niillim. 


I>tf)taiicc of snout from oye 5 

„ „ ear-o^ming H 

forohrob 27 

fy ^ out »*««•••■«•. ••(....■••••I Ua 

lAJUgth of foro limb 20 

„ tliird front too 4 

„ fourth front too 5 

„ bind litob 27 

„ fourth hind too. 1) 


The lizard hero described evidently resembles closely the 
descriiitiun given of E. (Oreosaurm) luctiKHfua by Dr, Peters 
in Abnandl. Ak. Berl. 1862, p. 205, with which it is perhaps 
identical. Dr. Peters states tliat there ai'o 43 transverse scries 
of scales between the occiput and the root of the tail, and 
has not given a figure of the Heard. I am inclined to think, 
however, that 1 have only redescribed that species. 

Cercomura {Pantodaclylua) vertebredis, sp. n. 

A single broad intcmasal plate, separated from the frontal by 
a pair of fronto-nasals : frontal very short, scarcely lon^ than 
die intemasal, and onty half the length of the supraorbital re- 
gion; two fronto-parietala as long as the frontal, and contiraous 
throughout the whole of their length ; an interparietU and two 
parietal plates, followed by three occipitals; two series of large 
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temporals. Nostrils anteriorly in a large nasal plate, behind 
which are two TOutamnal frenals. Lower eyelid with a trans* 

J parent disk. Supralabiais 6 ; infralabials 5 ; submental broad, 
bllowed by two pairs of large contiguous postmentals; a double 
series of ve^ broad plates occupies the centre of the throat to 
the collar, the sides being g^ular. Scales of the back very 
narrow, elongate, keeled, with triangular points in front and 
behind, closely fitting, in 14 longitudinal and 31 transverse 
series from occiput to root of tail ; scales similar to those of 
the dorsal series descend almost to the ventral plates in the 
middle of the body, the rest of the lateral region in front and 
behind being granular like the sides of the neck. Ventral 
shields in 6 longitudinal series, those of the 4 inner being 
very broad, of the two external smaller, in 22 transverse rows. 
Piteanal scutes 2, 2, like those of tlie belly — a small triangular 
one, with the apex wedged in between the tw^o preceding 
scutes, completing the prssanal border. Tail with scales con- 
tinued. in series like those of the back and belly. 

A broad bluish- white or cerulean stripe extends from the tip 
of the snout to the extremity of the tail, with a narrow black 
border on each side along its whole lengtli. Entire upper sur- 
face on rither side of the stripe and sides of the body olive-brown, 
taking in the supraorbital and temporal regions of the head, 
which arc sharply defined against the control stripe. A nar- 
row white stripe along the supralabials to the armpit. A 
series of small white ocelli surrounded by black rings from 
the ear along the whole side of the body and tail ; two lower 
series of smaller similar ocelli between the fore and hind 
limbs. A conspicuous white ocellus at the junction of tlie 
forearm and the chest, another in the middle of the forearm, 
and a third on the elbow ; some ocelli also on the hind limb. 
Lower surface bluish, sprinkled with blackish. 

This species, remarkable for its coloration, is most closely 
allied to Veroosaura UPUnUnihuitvltt^^ argulua^ Peters, L e. p. 184. 
Amongst other diffoi'onces tlie latter has only a single 
frenal, and the intemasal is divided into two plates. 

The t 3 rpe specimen in the British Museum is from Intac, 
Ecuador. 

ndllim. 


Distanoe of aaout from eje 3 

oarKmeniog Hi 

f, ,f fore omb 15 

,, vent 38 

Length of fore umb 12 

„ third front toe 3 

„ fourth front too 4^ 

,f hind liiab 

„ fourth hind too 0 
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Mocoa tetradactyla^ sp. n. 

Head broad ; snout obtiiHO, rounded. Intemasal plate broad, 
its posterior point touching the short pentagonal frontal ; two 
broad transverse fronto-nasals nearly contiguous : fronto-parie- 
tal plate very large ; its greatest breadth nearly double that 
of the frontal, almost triangular, but furnished with a poste- 
rior projection which reduces the interparietal to the merest 
rudiment ; two obllcjiie transverst* parietals, each followed by 
two broad j)Ostcrior plates. Four supraorbital plates. Nos- 
tril in the hinder and lateral portion of the nasal plate, the 
anterior angle of which is aeparafetl fiom that of the opposite 
side by the intemasal ; two frcnals and three prseoculurs, one 
superior and two inferior. 8even supralabials ; six infra- 
labials. Transparent disk of lower eyelid very large. Ear- 
opening moderate. Scales smooth, equal on the sides and 
belly, m 32 longitudinal series, the middle ventral series 
between the chin and the vent consisting of 54 scales. 

Anterior limb, when stretched forward, reaching to front 
angle of eye ; witli four iocs, the first shorter than the fourth, 
the second shorter tliau the third, which is the longest : hina 
limb reaching forward three fourths the length oi the side, 
with five toes. 

Above olive-brown ; speckled with black on the head. 
Five longitudinal black lines on the back between the series 
of scales, and separated from the sides of the body by a 
broad unbroken ‘ stripe of the ground-colour ; a bright yel- 
lowish-brown stripe extends from above the car- opening 
along the side to the tail, and another similar stripe between 
the fore and hind limbs. Lower surface bluish. 


niillim. 

Distanco of snout from oye 5i 

„ „ ciar-opening 12| 

jf „ fore limb 20 

„ vent 65 

Length of fore limb 15^ 

,, third fro!it too 4 

„ bind limb 20 


The above description is drawn from a single S[^cinien 
obtained from Mr. Krefft^ no locality being affixed to it. As 
I can see no good distinction between Di\ Gray^s genus 
Carlia and Heteropua^ the typical siiecimen of O^lia mela-^ 
n&pogon having the scales as distinctly keeled aa those of 
Hetcropj^fuscus^l prefer leaving the present species, in which 
the scales are smoota, in Mocoa* 


Mocoa mustelina^ O’Shaughn* 

Lygosoma faciywaas, Peters (Annali delMus.civ. di Genova, 
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aciii* 1878^ p. 848), ia identical with the abore speciesi de« 
scribed hy me in Ann* Nat Hist. 1874, xiii. p. 299. 

Dr. Peters has r^ently confirmedf, in the AnnaK del Mus. 
civ# di Genova, xiii. 1878, p. 347, my statement of the 
identity of Euwepes novarep^ Steind., with Ly^^onoma {Mocoa) 
nootna^ lisss. (Ann. db Mag. Nat Hist (4) xii. 1873, p. 44). 
He further suggests as probable that Mocoa etqyrea^ Gray, 
should he referred to the same species. I a^ee with Dr. 
Peters tliat it would liave been impossible to form a correct 
idea of this lixard from the description given of it by Dr. 
Gray# I am, however, able to answer his query respecting it. 
The specimen designated as Mocoa cuprea is not in a good 
state of preservation ; it is very different from Mocoa noctua, 
being perhaps not a Mocoa at all. 


Oongylus ga$tr 08 ttcta$j sp« n. 

All the head-shields exactly as in O. ocellatus^ with the 
exception of one additional supraorbital. Lower eyelid scaly, 
not transparent; ear large. Scales everywhere rounded, 
smooth, smaller on the siaes ; in 32 longitudinal series ; 70 
transverse series between the mentals and the vent. Limbs 
short, the fore limb, when laid forward, reaching to the anterior 
margin of the ear ; a postaxillary groove not well developed ; 
toes as in O. oreliatm. 

Uniform brown above. Bides densely variegated with 
blackish, passing into series of dots on all tlie scales of the 
ventral surface, the ground-colour of which is whitish ; chin 
blotched ; infralabialB bordered with blackish. 


millim. 

Distance of snout from eye 5 

” ” ^ 

•• lore iiuiD aa 

„ „ v«it 80 

liength of foie limb 

„ third front toe 8 

„ bind limb 30 

„ fourtii bind toe 7^ 


One epeoimen from Madagascar in the British Musenin. 
This adds another to the many repiresentatives of the genus 
Chngyhu in Madagascar hitherto mw known M. Qrandi* 
dier, and more recently by Dr. Gttnther. 


L*iooqfhalu» {Oranwpeku) vafitgatwt^ sp. n. 

Head hroed, Battened above ; its width equal to its length 
tnm. the postooc^ital to the tip of the snoot. S^es on the 
ranszle swollen, ureguter. Tm intemrlntal aetnes of poly- 
Ann, & Mag. N, Biot, Ser. S. Vol. iv. £1 
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gonal scales, which, contiguous between the supraorbital disks, 
diverge anteriorly, forming a group of very large scales, two 
on each side, on the top ol the muzzle. Occipital plate large, 
irregularly oblong, followctl by a small postoc^ipital ; two 
large polygonal plates between the former and the Bupraprbital 
disk on each side. Supraorbitals ci>mposed of a central series 
of six large plates, with 8<!rie8 of hexagonal small scales on 
each side, ^ujjralabials 7; one exceedingly long infraocular; 
loreals small, in several series* Three gular folds ; sides of 
the neck with numerous folds between tlic car and the fore 
limb, and with bundles of projecting scales on the anterior 
border of the car and on each side of the neck. A central 
crest of curved scales from the occirmt along the middle of 
the back and tail. Scales of tlie bacK small, keeled ; of the 
tail larger, keeled ; of the belly intermediate in size and 
smooth. Tail broad, flattened at its Imse. Upper surface 
variegated with somewhat ill-defined dark brown crescentic 
cross bands, leaving narrow spaces of light ground-colour, 
and covered with irregular yellowish-white dots. Bides 
bluish. Lower surface yellowish ; gular region clouded witli 
darker. 


Dwtaiice of mhouI from oye 

„ „ ear-opt^uing 

„ „ foT« hmb . . 

,, vent 

T^readth of head 

liHOgib of fore limb 

„ fourth front too 

„ hind limb 

,, fourth bind toe 


millim. 

11 

47 

il« 

24 

52 

15 

GO 

18 


This species is apparently very similar to Aneujmus occU 
pitaliSy rJoc., referred by Copt^ to Craniopeliis^ roters* It 
(dearly belongs to that section of the genus Leiocephalus as 
constituted by Gray which has the lar|^e occipital plate 
characteristic of L. Orayiiy Boll, L. niwrohpis^ Gray (a 
species which we ore unable to identify), and tlie species de- 
scribed by Peters under the subgeneric name Craniopeltisy as 
a subdivision of Tropidurm^ Wied. 

From all the species now represented in the British Museum 
it differs by characters which trie above description will render 
appaiicut ; and the irregularly shaped occipital, rather longer 
than broad, is a much smaller plate than that of Aneuporm 
figured by M. Bocourt, in Miss, Scient, au Mexique, pi. xviii. 
fig. 1. 

Two specimens, the longest of which is 11^ inches in 
length, were collected by Mr, E. White near Ctotdova* 
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Loiocephalus aouleatus^ sp. n. 

Two lateral carin® along the upper edge of the sides as 
well as the median dorsal one, Snpraorbitals very broad, as 
in L,^^rides€€ns, (Jthr. 

as high as broad. Nostril posteriorly in an elongate 
nasal shield. Scales on the top of the muzzle numerous, 
polygonal, becoming larger towards the frontal region, where 
they pass into the two scries of large interorbital jdates, which 
are closely in contact. Three occipital plates — two rather large 
anterior, and one small posterior ; two parietals on each si&, 
the posterior one being very large. Orbital canthus sharp. 
A single series of very broad supraorbitals bordered with some 
small scales on each side. Only one elongate scale on the 
canthus between the upi>er angle of the orbit and the nostril, 
there being two such scales in Z. {7ndesoens, Upper labials 
four, narrow, elongate ; a row of eight small scales above 
them ; two mws of frenals, with an elongate infraocular scale. 
Ear-opening about half as large as the eye. The scales are 
everywhere keeled, sliarp and daggcrdike, with projecting 
points. A median dorsal crest of erect triangular sciues ex- 
tending on the tail ; a weaker lateral one on each side of the 
back. Tail long, compressed, nearly thrice the length of the 
bo^. 

ibronzed green, brownish on the sides, with vertical streaks. 
A white sti'ipe irom the car to the fore limb, and another 
superiorly from the ear as far as the shoulder ; another white 
stnpe descending from the lateral carina to the fore limb. 


Difiianco of snout from eye 

f, „ V ' 

„ tote limb , 


I, „ %ent ...... f «.. . 

1 length of fore limb 

,, third and fburth front toe .... 

„ bind limb 

,, fourth hind too 


milUm. 

10 

23 

46 

100 

60 

10 

86 

26 


Five mecimeoB of the above described s^iea were coUectod 
by Mr. Rofif ; they are from Muyobamba,Tem. 


XXXrV.— On the Bomologies of ike Cephalopoda. By J. F. 

M.A., Lecturer oo Comparative Anatomy at 
CSuudng-Crosa Hospital 

TflBBB are two points of interest in the relations of the Ce- 
phalopoda which cannot yet be said to be settled. The first 
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IB their relation in homology', and thereby in their ontogeny, 
to the other claaftes of Molluscai and the second, the relations 
of the Dibranchiatc and Tcti'abranchiate orders. These are 
questions on which our two ^eat anatomists Professors Owen 
and Huxley have expressed decided opinions, which have not, 
however, bc»en accepted by all, or perhaps the majority, ol* 
foreign naturalists. Constant accumulations also of new facts, 
especially in relation to the embryology of the Dibranchiiites, 
force on u« a reconsideration of the ideas derived solely from 
older ones, and even may lead us to put a diflferont interpreta- 
tion on the latter. 

Jn order to t^onqiare the various classes of the Mollusca, we 
must place them in similar positions as defined by the first 
part of their alimentary canal and the circuma'sophageal 
ganglia. The primitive form will then have a straight ali- 
mentary canal, with the cerebral ganglia above, the pedal more 
or less below, and the heart near Sie other end, its afferent 
vessels coming from the direction of the anus, and its effe- 
rent going towards the licful. From this primitive fom the 
rest may be deduced by a bending forwaraa of the anal end, 
carrying with it tin* heart and its branchisB. On the direction 
of this flexui-e of the intestine ^eat stress has been laid by 
Huxley ; but 1 have not found much notice taken of it 1^ 
foreigii writers. It is obvious that such a flexure may take 

t ilacc in two opposite directions ; and tliese have been defined 
ly Huxley, in his recent work on the Anatomy of the Inver- 
tebrated Animals, as follows; — Tn the first the cerebral 
ganglia lie within the general angle formed by the intestine; 
in the second it is the pedal ganglia which He within it. 
Unfortunately these two directions nave been called respec- 
tively the hsamal and neural.” Of course the flexure 
must in eveiy case be neural, as tending to bring the anus 
nearer to the nervous centres ; and it must gcneraJly be also 
hfomal, for the heart usually accompanies it in its changes. 
In particular the Cephalopoda are said to have a neural 
flexure. In these the mtestme is bent to the side of the po^l 
ganglia; but vet its direction is towards the heart, which 
lies on ihe unoerside. In the Pulmonata the intestine bends 
to the side of the cerebral ganglia ; and yet its direction is 
towards the heart, which lies on the upperside. These latter 
were formerly said to have a neural flexure ; but it is now 
called hmmal^. Taking this last view, and substituting the 
terms cerebral ” and pedal ” for haemal and neural, the 
distinction between the classes is most marked, the Ptetopoda 

^ Huxley, 'Morphology ofCeph. Mollunca,^ lB5d,and 'lutroduotloii to 
tUemsiftc." p 3^, with 'Mwnusl of Invert. Animak, p. CI4. 
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alone a^eeing with Cephalopoda in having a pedal flexure^ that 
of all the rest, except Nudibranchs and Tectibranchs (which 
have scarcely any flexure at all), being cerebral. A point 
of difficulty still remains respecting this. Although the heart 
always accompanies the intestine in its flexures, and its afie- 
vessels come from the direction of the anus, yet when the 
intestine is rectified it appears to have a diflerent relation to 
it* When the intestine is naturally straight, as in the Nudi- 
branchs &c*, the heart lies on the cephalic side — I believe, 
without exception. It would have the same position in the 
Cephalopoda and Ptoropoda. But in the Heteropoda (Atlanta) 
certainly, in the Pulmonata, and, I think, also in the Pectini- 
branchs it would lie on the jpedal side. It is not easy to say 
vrhether the heart lies within or without the curve formed by 
the intestine (on which its position, when the latter is rectifiea, 
would depend) when, in point of fact, it lies at the side. Per- 
haps, however, it is all a matter of accelerated growth. In 
the Lamellibranchs the intestine pierces the hcait, which 
therefore lies on both sides of it ; and the branchim surround 
the anus in Doris &c. Both tend to develop most on the 
outside, while the portion Iving within the body aborts. Ac- 
cording, therefore, as the flexure is cerebral or pedal does one 
or the other part of the circle become persistent, under the 
condition of being exterior. But the original flexure itself 
may have been caused by the increased growth of that side 
which now lies outside. This does not, certainly, account for 
the one-sided hearts of the Nudibranchs : but it does account 
for the different direction in which the shell of a cephalopod 
and of a snail is coiled : the former has its convexity, and 
therefore its greatest growth, on the pedal, the latter on the 
cerebral side. In both cases the convex side of the shell is on 
the side of the heart In the case of the lipimla, not only the 
convex side of the shell, but the whole met chamber of the 
shell lies on the side of the heart. 

We should conclude frem tlie above observations that the 
Cephalopoda branched off from the main molluscan stem, 
through the Pteropods, at an earlier period than the develop- 
ment of ordina^ Gastropods 5 and, indeed, we find their re- 
mains in deposits of earlier date than those containing the 
latter. 

Tho next point of importance is the homolo^ of the foot 
and olher non-pallial outgrowths, on which, in tact, depends 
the posirion in which we should suppose the animal placed 
for comparison. In Prof. HuxWb paper on the Morphology 
of the Oephalous Moltosca (Phil. Trans. 18 ^), the line 
along the base of the foot is taken to have a constant direction, 
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and, the arme of the e^halojKHi beio^ taken aa faomol^oua to 
the foot, the intestine is maae to begin in a vertical direction, 
while in all other inolltiske (except Pteropods) it is made to 
commence in, and have generally, a horizontal direction. It 
would seem, to say the least, more natural that the jK>»ition 
of the intestine and the nervous centres should be constant, 
rather than that the whole animal should be displaced for the 
sake of the, px hyfotlme^ greatly modified foot* Prof. Owen, 
in a recent paper, calling the side on which the cerebral 
ganglia are placed in Cephalopoda dorsal, and the opposite 
side ventral, states that this is assented to by every malaco* 
legist It m«ay be wrong for all that : the foot may be 
always horizontal ; the animal may grow vertically instead of 
horizontally; but what is the proof? Prof. Huxley states it 
as follows: — Whether we have to do with a ccphalopod or 
with an ordinary mollusk, the first step in the development is 
the separation of the blastoderm into a central elevation, this 
mantle, and certain lateral portions. Now these poitions 
become in the (lastropoda the head and foot; in the Cepha- 
lopoda the head and arms. It follows^ therefore, that the 
arms of a ccphalopod are homologous witli the foot of a gas- 
troix)d,” 

Now, at the earliest stage at which such organs are reoog- 
nia&ablc, we have, for cxamfde, in Paludina vimpara (Leydig, 
Zeitsch. filr wiss. Zool. ii. J850, p. 127, &c.) tlie alimentary 
canal in a straight line, a median outgrowth on one side (the 
foot), and on tlie other a raised ciliated circle (the velum) ; 
subsequently the ^owth of the shell and mantle near the 
anal end, but slif^tly on the foot side, displaces the anus 
forward by taking its place at the end of the intestinal axis. 
Subsequently the foot grows out behind and bcfoi'e, so that its 
main axis bl^omes parallel to the alimentary canal. If now 
we place the mantle at the top and the mouth at the bottom, 
we may call tbe velum and tentacles on one side, and the foot 
on the other^ lateral outgrowths j but the alimentary canal 
will run^ as in a ccphalopod, straight into the mantle-eavity, 
which direction remains (as far as the stomach) unchanged 
during development, while tlie foot rfpss change m position by 
its fore and hind outgrowths. In the development of the 
Cephalo]K)da the partial segmentation of the ovum and the 
possession of a large yelk or nutritive vitollus displace the 
mouth, which should arise on the underside of the mantle 
elevation, and causes it to appear near the ciroum&rence ^ 
the blastmerm, the anus appearing later at the opposite end 
of the dianieter ; hui there ts never a etraight canal betweem^ 
them ; their cavities botli grow into the hollow of the mantle*^ 
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wriiy^ mi. meet near ita baae.^ Tbns the first portion of the 
alimentaty canaL a# soon oi it i^Jbmwdf has the same diiection 
witli respect to the mantle as in the Gastropods. The direc- 
tion^ therefore, that is normal is this one, namely direct into 
the mantle-cavity, and not parallel to the edges, as Huxley’s 
diagram would make it ; aim we must place the Ccphalopod 
for comparison with the Gastropod with the oesophagus in the 
same direction, either both horizontal or both vertical. As 
the line parallel to this on the cerebral side of the latter is 
called dorsal, and the basis of the foot ventral, so in the 
former the on sepia lies on the dorsal suiface and the funnel 
along the ventral, while the shell of the Nautilus comes be- 
hind?’ 

And now as to Uie foot. There is this essential difference 
between tlie foot of a Gastropod and the arms of a Cephal^od, 
strongly insisted on by (rrenacher (Zcitsch. fttr wiss. ZooK 
vol. xxiv., 1874), that the foot is an unpaired organ, being 
situated in the median hue. It shows a tendency to spread 
forward and backward, but not laterally; and where it is 
divided the several parts succeed each other in a longitudinal 
direction. This character is seen even in LaTnellibranohs which 
have a paired shell. Only the anterior })ortion in any mollusk 
shows itself slightly bilob^. The ams oi the Cephalopod, an 
animal with a single shell, are. on the contrary, from their vciy 
commencement, paired ; and they are thus lateral in a very dif- 
ferent sense from tliat lu which tiic foot is so. This is to me, 
as it is to Gronacher, conclusive against their homology. The 
one can only be compared (with lluxlcy) to the (lor«<af fin of a 
fish ; the others witli its {laircd fins. Hut we must seek light 
also on this question front the relations of the norvc-ganglia. 
On this point, too, there seems to be a conflict of opinion ; but 
the testimony uppers to me conclusive against the homology 
1 am disputing. In the first place, it tni^t be said, the pedal 
ganglia are paired, therefore the foot itself is in its nature 
paired ; yet the buccal ganglia and some of the visceral gan- 
glia are often paired ; and no one will assert the alimentary 
canal to be any thing but a single organ. In the next place, 
the normal an^angement of nerves in a Gastropod consists 
of two cerebral ganglia^ above the oesophagus and two pedal 
ganglia below, with which may be more or less united a pair 
of spUnohoic ganglia bcdiind. The auditory organs are in 
connexion with the nedal ganglia when not directly supplied 
from the cerebral. There is thus but one nervous ring. Now 
in the Nautilm^ the ring is subdivided, and there are two sets 

♦ Owen, < Memoir on the IVarly Nautilus’ j MaHonald, Phil 
Traua. 
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of farnseparated suboesophageal ganglia. The audiUirv organ 
ariaes at Ihe jtniction of tne upjjer and lower ganglia, nut 
more in relation to the hinder than the front band of the latter. 
The hinder pair have been called the apkuohnic, and the front 
pair the pedal ; but their position in tbia case would be ano- 
malous, and it is the hinder ganglia which chiefly supply tlie 
shell-muscles, which, though not homologous, are to a certain 
extent analogous to the foot. But if the NatUUuB loaves us 
in doubt, a Sepia*^ au 0mma8trqpheB’\^ or an ArgonauiX is 
clear. In these tliere arc three j)airs of sub^ophageal gan- 
glia. The front pair supply the arms, the miildU pair supply 
the ftinuel and the auditory organs, the hinder pair supjjlv the 
viscera. If, then, we are to take any tnihpendent ^idance 
from the nerves, the front pair are not pedal, but belong in all 
the Cephalopoda to organs not developed in the adult Gastro- 
poda : the middle pair correspond to those in the latter class 
called pedal ; and the hinder pair are the splanchnic. 

To what, then, are the arms homologous? Lovdn, in 1848 

Bidrag till Kiinnedomenoin utwecklingenafMoll. Acephala ’) 
called them a persistent velum ; and to tliis view Grcnachcr 
pves his adhesion. There seems, howevei*, at first sight a 
mndamental objection to tliis, as Grenacher himself points 
out. The velum is always developed on what will be the 
cerebral side of the oesophagus, while the arms of the Cepha- 
lopod arise at first on the oj^oaife side, or where the Joot 
should be. It is no answer to this to say, without pr<^f, that 
as they arc not needed for nutrition they may shift their pla^, 
or, because the oesophagus is unpaireef, to make light of its 
relative position. Such a treatment of questions would render 
homology hopeless. It seems to me the true solution will be 
found by asking. What is tlie velum of a Gastropod ? Huxf* 
ley first, then Ge^nbaur, and lostlv Ray Lankester have 
shown how thc.8e cuiated bands may be traced from one class 
to another — sometimes in the larva only, and sometimes M an 
adult organ (see Lank^ter on Embryology and Classifiea- 
tion, 1877). In tlie primitive condition they formed a owle 
round the oesophagus, and as often as not are thrown out into 
long processes ; with a change in the direction of the intestine 
then- uniformity is broken, and part dies away, while the other 
part is left, forming a circle surrounding, not the oesophagus, 
but a portion of the body on one side o{ it, the foot being on 
the other. Since then, in the Gastrop^a, the intestine 

* See Huxley, Anst. of Inverttibrates, p. 620; after Gamer, Tmna 
biiin. Soc. im. 

t flftuecwk, Ann & Mag. Nat. Hint. 1862. 

} l^nedeii, Mem. Acml. Bnu«el*«, vol xi 1808. 
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turn* to the oerelurBl side, we have the “ velum ” formed on 
that side, whereas in the Cephalopoda, the flexure being to tiie 
opposite side, we have what we may call the antivelum ” 
on the pedal side. Thus the arms are homologous to the oppo- 
site portion of the arcfaitroch to that which forms a velum, and 
merely afford another instance in which these primitive for- 
mations are retained as functional organs. Moreover, from 
within the circle of the emb^onic velum me up in some 
Gastropods two long retractile tentacles f in like manner 
from within the later-formed circle of the antivelum rise up 
tlie two retractile tentacles of the Decapods. 

If such be the true homology of the arms, what in the 
Cephalopoda represents the foot of other Mollusca ? When 
we remember that even among the LameUibranefas the foot is 
sometimes wanting, that it is very variously developed in the 
Gastropoda, and has meicly a rudimentary representative in 
most of the Fteropoda, we cannot moke sure of its being 
present at all. That it should be represented by the two 
halves of the funnel, as Gegenbaur supposes, is as objection- 
able an idea as its homology with the arms, and for the same 
reason — though, being more closely connected with the region 
of the foot, they may be supplied from the pedal ganglia. I 
can only suggest one median unpaired outgrowth which may 
represent it ; and that is tlie valve within the funnel, which 
occurs in a great number, and especially in the 
which is least removed from the general ty{)e. This, however, 
must be doubtful, as the development of this valve has not 
been observed. 

The recognition of the two funnel-halves of the adult 
Nautilva and the embryonic Dibranobiate as part of a second 
outgrowth surrounding the body, to which the name of epi- 
podinm has been given by Huxley, is pretty general ; and 
there seems to be nothing against it. Grenadier has shown 
that each half is originally again in two parts, one following 
the otbtr loagitadinally ; and one of tliese parts only he 
reckons homologous to the sails of the Pteropods. 

With regard to the relations of the to other Cepha- 

lopodOifit isremarkable how every additional fact in thedevelop- 
meut of the lat^ shows the former to represent embryonic 
stages; and this is the more iutoresting as the allies of the Nau- 
tiliu Cfvtainly pneoeded the Dibranomates in their appearance 
on glo^. The fbUowiM points, old and new, are most 
notioea]^ in this respect Hi the Nmttihta and in the embryo 
Dibranehtate the funnel is in two halves, but unites into a 
sittgle tube in the adult of flie latter. In the Ntmtilua and 
embryo Dibranchiate up to a late stage tlicro is no ink-bag, 
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wbich only cornea in the third period of the developraent of 
the latter ; and, moreover, the Ispitula^ whicli ie moat nearly 
allied to the Nautilus by its siphoualed shell, has the smallest 
ink-bag. Again, tlic jNauiUua has its eye a simple cavity, 
opening externally by a minute ajiorturej and this is one stage 
of the development of the eye of a Ijibranchiate. In the 
Nautilus the auditory organs are found close Imeath the eyes ; 
in the Dibranchiates they are at first found in the same posi- 
tion, and only gradually grow closer and closer together till 
they come into contact with each other on the ventral side. 
Finally the tentacular and labial processes of the Nautilus are 
flattened more or loss, and lie one within the other. In the 
development of the Dibranchiate the arms rise as broad flat 
processes also, and one pair lies witliin the rest. 

This last point throws light upon another question wbich J 
wisli to discuss — namely, whether the six or eight processes 
on whicIi the tentmdes of the Nautilus are found are homolo- 


gous to the eight arms of the Octopm^ eacli tentacle repre- 
senting a sucker, or whetlier each tentacle is homologous to a 
whole arm of an OcMpusj the number having been greatly 
reduced. Tlie former view was propounded by v alenciennes *, 
but has beem contested by Owenf. Though to my mina 
highly interesting and suggestive, it has scarcely been noticed 
by other writers. Prof, Owen brings forward four reasons 
against this homology. First, that tlio general order of de- 
velopment is from the multiple to the simple, and therefore we 
ouglit to expect more arms in the Nautilus, lu order that 
this might be tnic of the Cephalo]>od’s arms we ought to find 
in the development of the J[)ibranchlates that tliey arose in 

g -cater numbers, and ultimately grew together into the ^ht. 
ut Grenocher has now shown that first three arms aidse as 


simple broad expansions on each aide, and at a later period 
the suckers and the other arms appear, the fourtli pair being 
but a process of the tliird, while ot tlie first three the earlier 
ones he partially witliin the later, and the third is the largest ; 
so that, if wo accept the above homology, the Nautilus exactly 
represents an early stage in this as wdl as in other respects ; 
for it also has the fourtn or anterior pair but feebly davdoped, 
being represented by but one tentacle beneath the hood. The 
third pair arc the largest, and the other two are surrounded by 
it. Thus development in this case is not from the multiple 
to tUe simple in rrof. Owen’s sense. It is, however, so in 
another sense, and in one which makes for this homology. 


* AnnaJfls du 1811 

t Aim. k Mok. Nat. Hist 184*J, vul. \ii, 
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The second objection is, that the nerves of the tentacles arise 
independently from the ganglia, and each one is therefore 
homologous to a single arm^ the rest having aborted. But as 
each sucker of the Argonaut, as shown Bene<len*, has its 
ganglion and nerve, it is these that are homologous with the 
several tentacles of Nautilu&y which each have a single nerve 
arising from a ganglion, not yet separated at the hsL&e — the 
only difference being that each tentacle is separate, and the 
development being from the moltinle to the simple, the suckei-s 
on the IXbranchiatcfl are collectea onto an arm whose nerve 
though gangliated is single* The other two objections need 
not m noticed, as they nave been answered by implication : 
but tlicre is an argument in favour of this homology derivecl 
froni knowledge acquired since the time of that paper. One 
of the most remarkable features of the Dibraneniates is the 
heotoeotylization of one of the arms of tlie male, whereby it 
is made an organ subseiwient to reproduction, tliough there 
is no constancy witli icspect to the particular arm which under- 
goes this change. Now Van der llocvent has shown, and 
Keferstein J lias confirmed the fact, that the male Nautilus in 
like manner suflers liectocotylization, by which the organ 
called the spadix is produced, au organ which, like that of the 
Argonaut and others, has a glandular function, and is brought 
into relation witli the spermatophorc'^. Now if each tentacle 
wei*e homologous to an arm it should be one of the teutaclcH* 
or ))art of one, which is so modified. But what is the case r 
In the female the corresponding labial process is divided into 
two parts, one supporting four tentacles and the other eight ; 
and It is the corresponding four tentacles in the male which 
make up the spadix within which they may be seen in trans- 
verse section. Tl^hus it is part of one of the processes whose 
tentacles are modified in the Nautilus^ just as it is one of the 
arms whose suckers are modified in the Octopod 5 ergo the 
process is the bomologuc of 'the arm. 

Again, there is a whrd to say about the hood of the Nau* 
tHus. On i^ooUnt of there being a tentacle contained in a cavity 
on each side within, this has been taken to represent the 
two foremost tentacular processor or, as I may now call them, 
ams of great substance, and which have grown together; and 
so the eight ate made out. Whether this is the right way to 
look at them, or whether the hood is not au independent organ 
which has grown to the single-tentacled arms lying immedi- 

• Mt$Uioire sut rAimnauts/^ Acad Bru^fc^ls, voL xi. I8»W, 

t Wii. m Nataurk, verh, dcr Koninkl, Akad. dwl lii. 1850 ; mid Aim. 
Sc Nat Hiat. 1850 

I BuMiu^a * KliimK*n uud Oiduungcn/ Pond 111 1805, 
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atelf beneath iheni| ia iwther difficult to say, and is one ^int 
which would be s^ed by a knowledge of the NmHlu$^$ 
development On the one hand^ as was originally suggested 
by Van der Hoeven, and has been expounded recently by 
Owon^, the hood in the extinct allies of tlie Nautilm had the 
power of secreting calcareous or homy matter known as the 
aptychua) and this leads us to the shell of the Argonaut, secreted 
by the anterior pair of amis, w'hich would thus be homologous 
with the aptychus if the hood were a morlified pair of arms* 
On the other hand, if we carefully examine th<‘ upper surface 
of a Sepia and other Decapods in front of the calcareous bone 
and just behind the eyes, we shall find two hardened plates 
(called neck-plates by Keferstcin), whoso shape and orna- 
ments are so similar to those of the aptychus as to make us 
almost certain of their homology ; and these, therefore, must 
represent tlie hood of Nautilus^ with whose position they agree. 
Yet we do not know that these two plates are in any way 
connected with the arms, either in the adult or daring deve- 
lopment : but they seem to belong to the anterior part of the 
epipodial ring. Either homology is so interesting that one 
would wish to find some way of adopting them both* 

* Finally, is the bone of the S^ia homologous with the shell 
of the Nautilua ? Not exactly, I think. The homologues of 
the latter may be seen in the shell of the Spirula and the 
phragmocone of a Belemnite ; but any representative in the 
Skpia must be songht in its mucro, and not in the mass of the 
bone. This opinion (for at present it is little more than an 
opinion) seems to gain weight by a consideration of the fossil 
genus Aaooceraa. This occurs in the tipper Silurian strata, a 
very probable date for the near approach of the Dibranchiat^* 
In it we find two sets of septa : the one set are at the base of 
the shell of the ordinary kind pieneed by a siphuncle ; the 
other set are in the body-chamber. They lie on one side 
obliquely ; they run into one another in their curves ; and they 
are penetrated by no siplmncle. In other words, the shell 
presents ns ^th the characters of the NoutiVus-shell at its 
base, and with those of tire ^Sl^ia-bone above ; and from it we 
may perhaps perceive the true relations of these two structures* 
Further details on this genus cannot now be entered upon ; 
but they will be given in my forthcoming ^ Monograph ot the 
Fossil Cephalopc^a of Great Britain*’ 


Froc. ZooL Soc,, Jtaau 1879, 
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XXXY.^B$yi>eci{nff a new Bieknction between the Spedee 
of the &enu$ Pfanmui of Auihora, By A»thue O. 
Butlee, FX.S. &C. 

Ik tli€ second part of the * Archir filr Naturgeschichte ’ for 
this year I find a paper by Dr, F. Karsoh (an assistarit in the 
Jtoyal ^ological Museum at Bcriiii) entitled ^^Ueber eine 
neiie EintheOung der IWantaliden^’’ in which the author 
splits up the sp^ies of Phr^nue into four genera by the 
number of the tibial joints ot tlie fourth pair of legs* He 
says (pp. 196, 197), We have now before us a series of 
steps without break in the increase of the tibial loints of 
the le^ of tlio hindmost pair, which may easily be over- 
lookeoT” He then proceeds to characterize the genera founded 
upon this character as follows : — 

** 1. All six true logs formed alike—that is to say, the fourth pair of 
legs without posterior tibial joiut Phrym^m, nob. 

Spec, ^p, Phryn. rmUforma (Linn.)* 1763. 

Syn. PkalanffMtn lunaeum, Pallas (177:2). 

2. The legs of the fourth pair each with one posterior til^ joint : 
Dmnon (C. L. Koch), 1850. 

Spec. ^p. IMfium medim (Herbst), 1797. 

Syn. Ph^ynm Perty (1830-34). 

^*3. The legs of the fourth pair each with two posterior tibial joints, 
of which the antexior one is shorter. Tm^niula, Faor. 1793. 

Spec. Tar, pumiito (C. L. Koch), 1841* 

Syn. Phairngium rtmformt^ Pallas (1772). 

^*4. The legs of the fourth pair each with three posieriur tibial joints. 
Oharof^ nob. 

Spec. typ. Charm Chaui (Gerv.), 1842. 

Syn. Phgtm Hoeren (1^2). 

^<The genus Phrymehas, as it appears, has the most species of all to 
showi then Tenmma; to the Austral-Asiatio genus O^rsft two mdea 
belontf>--47r<W* (Gerv.) and emtralumm (L. Koch, 1867, Verhan^ 
sool-hot Ges. WiSn, xfii. pp. 2B1, 282)^ from Upolu $ and the geim 
Damm appears only to censut of one spemes, the medm (Herhat).*' 

After reading the above 1 carefully examined the sixty*^ 
eight dried examples of Phrjfmte in the collection d the 
Britiah Muheum (i would not look at our c^irit-apecimena, 
because unleaa fiiteae animala are quite dry it is almost impos- 
sible to detect the joints in the posterior or fourth pair of logs) ; 
and having noted down the number of tibial joints in each 
species, ana compared them with the xmblxahed figures, I was 
forced to the cemolusion either that the figures So not aceu- 
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ratcly repreflent the number of joints, or that they vary in 
(liffevent individuals of the same «|X5ci(*s. A second difficulty 
lies in the character ^iven to the genus Phrt^mchu^ as compared 
with GJmron ; for oitlicr T)r, Karsch has reckoned the meta- 
tarsus as a fourth tibial joint, making thro(‘ posterior tibial 
joints, in which case the genus Phrynichm. according to our 
specimens, exists only upon paper; or he lias nut leckoned 
tlic metatarsus as a tibial ,]oint, in whicli case the genus 
Charon ceases to exist. 

Am J consider that the metatarsus is not a tiue tibial joint, 
nltliongh in Pltrynuh it often looks like one. I shall roganl 
the genus Charon as non-existent, and «ee how far our ex- 
amples confirm Dr. Karsch’s statements respecting the number 
of species reftTablc to each genus. Before doing this, how- 
ever, I may state that 1 have again compared our specimens 
with tlie publislied figuiCKS and satisfied myself tliat ttioy wore 
coriectly determined when iny monographic revision of the 
genus was published. 1 have also discovered that Herbst 
invariably, and Koch almost invariably, figures a Phrynus 
without posterior tibial joints to the fourm pair of legs. 

The examples in the Museum, then, are ns follows : — 

Phuynkiius, Karscli. 

P, scnhrrf Walck. (liouud Island). 

P. htnatuH^ Fabr. (Natal). 

P. fusichnanvHy Koch (Columbia). 

According to Koch’s figures we should have to add P. 
nigrimanvs^ P. inarginemaoulatua (figure agrees with P* 
lunatus)^ P. mriegafuH^ P, rmifotmis. P. patmatus^ and P. 
cpyhnicus ; and according to Ilcrbst, P, mediuft^ P. mlmcUuo^ 
and P. renijortne. The only conclusion, therefore, that I can 
rationally andve at with regard to Dr. Karsch’s observation 
that ^^the genua Phrynichuo^ as it appears, haa the most 
species ” is, that the anecies have not been seen in nature, but 
only in the published nguros, %vhich are not correct. 

Damon, Karscli. 

P. palmaius^ Herbst (Mexico and Columbia). 

P. annulatipe^^ Wood (Zulu oountiy, Natal, Cape). 

P, Ornjffif Gervais (Manilla). 

P. bassamenais, Lucas (West Africa, Congo). 

P. mediiMy Herbst (Fernando Po, Sierra Loonc). 

P. Kochiiy Butler (America). 

Here, again, we have six species in place of one. 



DUiinctwn b$iwMn tiie Species ^/PlirynuB. 315 

Tarantula, Karach {^Phrynus). 
reniformlis^ Herbst (Haiti), 

P. varisgatus^ Herbat (Amazons, Jamaica, VencKucla, 
W- coast America). 

One example of P, palmafm^ Uerbst (Mexico) . 

P. H7itVi, Gervais (Bardwan). 

P. corona Butler (California). 

P. Jiatesiij Butler (Upper Amaicons). 

P, longicornis^ l^utler (Pani). 

P, granulosus, Butler (Houtli America). 

P, gorgo,yVooi (Paid?). 

P. cheiracanthus, Gervais (Demcrara, New Granada). 

Our two 8})ecimon8 of P.pafmatus from Mexico are refer- 
able, ac(5ording to this char^icter, to two distinct ffencra, 
although in all other respects (excepting that one of them is 
slightly immature) they agree fairly well. Now although it 
is Tiossible that they may be distinct, I am much more inclined 
to believe that tlio character discovered by Dr. Kai*sch, although 
interesting as not having previously been prominently brou^t 
forward, is an unreliable one even for specific distinction. 

There is one point in which Dr. K^rsch appears to have 
misunderstood my paper whore he says, Butler’s Einthei- 
lungsgimnd in amermanischc, australische, asiatische and 
afrikanische l^^ormon halte ich fUr durchaus unthunlich, da 
diesc geoj^aphi^hen Gronzeu nicht flir das, was man uuter 
Art verst^t, cxistiron und auf die Bestimmung der Formen 
ala solche gar keine Verwendung finden.” If Dr. Karech 
means that geographical divisions do not necessarily repre* 
sent groups of pbgeneric value, 1 am quite willing to agree 
with him ; but if he means that they are of no use in enabling 
a natui'alist to identify his species. I C/in only answer that he 
is the only zoological worker, witn tKe^excoption of one good 
metn who lias unfortunately left tliis world, who ever, to my 
teiowlodge, attempted to make such a statement. For my part 
I believe geography to ^ of the greatest value in assisting 
the identificatioa ot species ; and I should at all times nam^ 
win^esB Afifican insect, if previously wrongly identified with 
a tropical American one, just as X have renamed the P. medius, 
described and fispired by Koch, from America, knowing by 
iatuitiouy as well as by comparison of specimens and figures, 
that it could not be the P. medius of Africa. 

Before writing a paper on the subdivision of a large genus, 
many typos of which we possess, it is strange that Dr. Karsch 
should not have asked me to examine them and tell him 
bow many joints there were in the hind tibise of tibe t 3 rpicai 
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specimena. In the type of P, Grayii^ upon whi^ the genus 
C/iaron is founded, there is only one posterior tibial joir^t ; so 
that, if a species with three joints docs exist, the genua must 
fall, as not lieing founded upon the species to which it is 
ascribed. 


XXXVI . — Description of a new Species of Wild Dog from 

Demerara. By Dr. Albkut Gunthek, Keeper tlie 

Zoological Department, British Museum. 

At the l^inning of the present year I received from the 
Rev. W.Y. Turner a living example of a dog from Demerara 
which was evidently distinct from all the other species de- 
scribed from South America. My esteemed correspondent in- 
formed mo that the animal must be very rare, as but few 
of the people in his neighbourhood knew it It had been 
brought up in captivity, was perfectly domesticated, and 
allowed to run about the house like a domestic dog. During 
its journey to England it lost some of its tameness ; but soon 
became accustomSl to its new home, which it never left of 
its own accord. It was very playful, especially towards even- 
ing, but slept during the nignt. It never barked or wagged 
its tail, but uttered a short sharp cry when left by itself, or a 
hiss wlien an attempt was made to take its food. During my 
temporaiy absence from London it was found necessary to 
confine it in a cage-— a change which it survived for a few 
weeks only. 

This species is allied to Cants vefuJus. from which it differs 
by having longer legs, a less busby tail, and a much darker 
coloration. 

Body slender, with long le^ and tail, pointed snout, and 
rather long ears. Fur harsh, brownish ^ey, the long hairs 
on the back being black, those on the side whitish ; snout 
coloured very much like the body. Head without conspicuous 
markings; chin and anterior portion of the throat black; 
posterior part of the throat, abaomen. and inner side of the 
thighs dirty whitish. Legs and tail of the same greyish 
colour as the sides of the ; sole of the fore foot, hinder 
side of the hind foot, and terminal fourth of the tail black. 


in. lin. 

Total 88 0 

Length of the head 6 9 

Bistanoe of the eye fW»n the noee. 2 6 

Length of the ear 8 0 

Distance of the ear from the tail 21 0 

Length of the tail 12 C 
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The skull is vetr similur to that of <7. ve^lw ; but the third 
pemolar is entirdy in advance of the hind margin of the 
foramen infraorbitaley whilst it is below it in the majority 
of the other South- American dogs^ 

in. lin. 


Lragth of akttll 6 2 

Distanoe of orbit from mdsors 2 2 

,, forameninimorbittlefromiiioison. . 1 9 

,1 fourth molar from inciBors 1 9 

length of nasal bone 1 9 

l^airt width of interorbital moe 1 0 

Distance of inciaore from hinaer palatal maigin . . 2 7 

,, between the fourth molars 0 10 

„ „ fifth 0 81 

between the canine and fourth molar . . 0 11 

Length of three poaterior molars 1 0 

Qreaiteat width between zygomatic arches .... 2 10 


Number of caudal vertebrm 23 ; length of the series of 
caudal vertebrm 13 inches. 


in. lin. 


length of humerus 4 0 

,1 ulna. 4 11 

„ radius 4 1 

p fourth metacarpal 1 11 

.. fbmur 4 11 

tibia 6 0 

third metatanal 2 8 


P.S. The Zool^cal Society has received, through G. H. 
Hawta}me, Esq., C.M.Z.S., a second specimen from Deme- 
rara, which seems to be perfectly identical with the one 
described here* 


PBOCEEDOraS OF LEARNED SOCIETIES. 
OBOLOOICAL sociwrr. 

May 28, 1879. — Henry Clifton Sorby, Esq*, F.R.S.> 
President, in the Chair. 

The followhig eommunioationa were read : — 

1. On the Sndothiodont BeptUia, with Evidence of the Bpedei 
EoMkMlem untaariae, Owen.’^ By incof. E. Owen, C.B., F.E.B., 

F.e.a, te. 

The author rstsrred to the oharaoteie assigned by him to his 
AmMIMoh whidi had the alveolar borders of both 

jaws tootUeia, pmdiaps eoverad with horn during Ufa, as in the 
Ohetoalana; wnuBt witidn thia border there were thm series of 
Aftn* Mag. K. SUi. Ser. 5* Vol. iv. 22 
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teeth lK)th in the palate and the mandible. He next doscribod a new 
«I)Ocic8, under the name of Enthihiotlon nnUineH, founded upon the 
fore half of a skull, having only a single row of teeth in the ]>alate, 
a character which may prove to bo of generic ira|)ortanco. Tlie 
author finally discussed tln^ relationflhi]>8 of this genus, which he re- 
regarded as belonging to the onler AimmodoiiHa, and ns showing, 
like Oudenoi/oH^ traces ui* derivation from Uicymidou in the prt^seiico 
of caninitorm processes in the ujijier j«w. The developniont ot 
teeth interior to the alveolar margins in both jaws w’as to h<^ re- 
garded as a character of family value ; and the author remarked 
uiKin the infoi'est of the continuance of a common Jehthjic and 
Hntrachial dental character in exceptional cases among the Itoptilia 
up to the establishment of the ('’rocodilian tyjie, above which, in the 
vertebrate Beries, calcified palatal teeth no longer appear. 


2, “Nolo (3r(]) on Ekicamerotm^ Hulke, Ondihojtsis, Seeley, m 
Boihriofipondifhoi mrofnas, Owen, vatVhoMir^nteomunia mtujnas^ 
Owen." Ity J. W. Hulke, Esq., F.K.S., E.O.B. 

In tliis pai>er the author gave a description of an unusually 
perfect dorsal vortehral centrum of Ornilhopvs^ and some ndditiond 
information nv^poc’ting the cervical and anterior dorsal vertehnr. 
lie further compared the jiriesacrttl vertebrm with those of several 
recently discovm'd Dinosaui ians of the (Colorado region, showing 
several agreemeuts, but also such differenocs as to prove the 
generic distinctness of OrniiJtopsts, He discussed the question of 
the nomenclature of the s^iecies indit ated in the title of his paper, 
and maintained that the name Onntfiopnis ought i/o be adopt^ for 
the single genus to which he referred them. 

f3. “ Description of the Species of the Ostrocodous Genus Bainlla^ 
M‘Coy, from the Carboniferous Strata of Great Britain.^’ By Prof. 
T. llupert Jones, E.ICS., and James W. Kirkby, Esq. 

Ilie long persistence of the genus Bairdia^ from the Bilurian 
period to the present day, and its oseenlially vmnive character, 
were first noticed ; also the relatively rare ocourrenco of any species 
of Lepfrditia^ Beftfrlohia^ and Kirkhfa (associates of Bairdia in 
Carhoniforons strata) in freshwater or Vstiiariue beds. Oat honia^ on 
the other hand, was confined to the fresh or braokish waters in 
which the Coal-measures wore formed. The difficulty of defining 
the species of Bairdia from carapae^valvos alone, without limbs 
and soft parts, and the possibility of several genera being grouped 
under this head, were mentioned. Tho species of Bairdia deserib^ 
and figured in this paper were, it is believed, all that have been 
found in the British Carboniferous rucks, with the exception of 
M‘Ooy’8 B, gracilk. Two of Count Mtiuster^s Bavarian Bairdiee^ 
from Hof, have not jret occurred with us ; neitlier haye four of 
Dr, D*Eichwald^8 Russian Carboniferous sjiecies, nor the Auf^ralkn 
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B, Uorris* lua]u<)ing those, there are twenty-tiiree known 

Carbonifen^us spooies of Bairdia, Seven of these «r<* recurrent in 
the overl>ing Penniau limestcmeB, which have yielded twelve 
Hl>ecie8 of ihi« genus. With six Silurian forms, there are altogether 
thirty-four recorded palieoaoic species of Bairdia. 

4. “ Ilq>ort on a Collection of Fossils from the Rowon lliver Coal- 
field and the Limestone of the Fanning lliver, North Queensland.'’ 
By B. Etlioridgo, Esq., jun,, F.Cl.S, 

The collection on which the present paper was founded had been 
received from hlr. B. L. Jack, F.G.H. ; und the information furnishod 
by it was supplementary to that obtained from JJaintroo’a collection. 
Tho fossils are from three distinct horixons. The author ftrst briefly 
described the geology of tho formations from which tho fossils were 
derived, and stated that the results of his investigations led him to 
refer those from tho Fanning River Limestone to the Devonian, 
those of the Bowen Biver Coalfield to the Upper Carbouiforoua or 
Pertno-CarbotiiferouR, and those fi’om tho Toit River to the Cre- 
taceous. Twenty-six specioB of animal remains, chiefly Mollusoa, 
are described in all, twenty of whicli are from the Bowen River 
Coalfield ; the latter include a fine series of Htrc^dwhsim. The now 
species are ProUimUpom Kimimkii from tho Permo-Carboniferous 
of Bowen River, and Crioceras Jackii from tho Cretaceous ; also 
StrophnJoaia Jtdvm from tho Carboniferous of New Houth Wales. 
Tlie paper included a list of the localities in which the spooimens 
wore collected, and a full bibliography of Qut^usland palaeontology. 


5. “ On a Fossil Stjailh from the J^ondon Clay of Highgate, part 
of tho WethereH Collection in the British Museum.” By H. 
Woodward, FIsq., JX.D., F.R.B., FXLB. 

The specimen described is preserved, as usual, in a phosphatio 
nodule, and exhibits five well-preserved abdominal segmeuts (xiy.~ 
xvm.), a portion of the carapace, traces of the thoracic appendages, 
and the appendages of the twentieth segment precising the telson. 
llie abdominal segments increase in breadth posteriorly as in 
modem Sqyillrr, The s}>eeies is most nearly allied to a Recent 
Australian (unnamed) related to DemarettiL The author 

propoaei the name of SqaUln W^urelli for tho jhondon-clay fossil. 

6* On JfdoroBciVa Wihmi^ a supposed Btomatopod Crustacean 
from the Middle Coal-measures, CossalL near Ilkeston, Derbphire.” 
By H. Woodward, Esq., LL.D., F.B.S., P.G.8. 

The sp^mon described was found by Mr. E. Wilson, of Not- 
tingham, in a nodule of Clay-ironstone. It consists of the four 
posterior abdominal somites and the telson. The author discussed 
its soological characters, which led him to n^ard it as afipvoaohing 
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the Btomapoda rather than the Isopoda. He thought it probable 
that Br. Baweon’e Diplostylue ie allied to thia newly diaoovered 
form, for which he proposed the name of J^feetoecilla WUeoni, 

7, ** On the Disoorery of a fossil Squifla in the Cretaceous Depo- 
sits of Ifdkel, in the Le]>ajion.” By H. Woodward, Esq., LL.D., 

This fossil Squilla occurs in a oolleotion, chiefly consisting of 
fossil fish, but also including several Crustacea and some boautii^y 
preserved Cephalopods, obtained in the lA^banon by Prof. E. B. 
Lewis, of Beirut. The spociiaens are in a compact cream-coloured 
limestone, most of the slabs of which contain examines of Clupea 
brwissima and C, Bottom, fragments of HJurypholis Boiasieri^ and ouier 
fishes, like the London-clay form, the species seems to be most 
nearly allied to the Australian species collected by Prof, Jukos, and 
the segments are not ornamented with spines and ridges. The 
author proposed for it the name of Bquilla Leu^iaiu 

8. On the Occurrence of a fossil King-Crab (Limulua) in the 
Cretaceous Formation of the Lebanon.” By H. Woodward, Esq., 
LLD., r.BA,F.G.S. 

This was another of Prof. Lewises discoveries, and was of much 
interest as helping to bridge over the interval between the Jurassio 
LimuU of Solenhofcn and those now living The author described 
the characters presented by the single specimen, for which he pro- 
l)Osed the name of Limulus eyriaeae. 

June 11, 1879.— Prof, Joseph Prestwioh, M.A., F.B.S., 
Vice-President, in the Chair. 

The following communications wore read : — 

1. ^*On a Mammaliforoos Deposit at Barrington, near Com- 
bridgo." By the Bev. 0. Fisher, M,A., F.G.8. 

The gravel in which these remains were found is about 20 feet 
above the alluvial flat by the river Bhoe, and is evidently post- 
glacial. The gravel contains some of the ordinary land- and fresh- 
water shells, but not Cyrena or Uhio^ Bemoins of the following 
Mammalia have been found — Urmu epelceua^ Melee Uuipub, Jffyma 
epelcea^ Felts spelasa^ Uertma megaeeroa, 0, daphua^ and anolJier, Bee 
pHtnigetiiuSi Btson pnecue, Jtlippo^Umue majors Ehinoeeree Imto^ 
rhinue^ Elephae aiUiquue and jfmmyeniue — witt a worked mnt, 
almost certainly from the same deposit. The author considers the 
abundance and admixture of these remains due to the locality 
havmg been a sort of eddy or pool in the old river. The remains 
are described ; and tibe rest of the paper is oocu|ued with a oorrela- 
tion of the gravel with others in the adjoining district, and a eon- 
sifloration of the physical conditions under which it was deposiiod. 
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2. ** Further Diaooveriet in the Cresswell Caves” By ftof. 
Boyd Bawkinst M.A., F.K.S., F.(;i^,S., and the Bov. J. H. Melloy 
F.G.H., with notes on the Mammalia by ^e former. 

This paper contained the account of digging«o{)6ratioii» carried on 
iu one of the smaller caves of the Oresswell Crags, known as 
Mother Grundy s Parlour. The authors described the occurrence in 
the red clay and ferruginous sand of this cave of bones of Hippo- 
potamus and the Loptorhine Rhinoceros, proving the existence of 
these animals in the wooded valloys of the basin of the Upper 
Trent at the time of the accumulation of those deposits ; while at 
the same time, sc» far as the evidence goes, there was on absence of 
PalsBolithic man, of the Iloindoer, and of Horses, while Hymnas were 
abundant. In a subsoquent period, represented in all the oaves by 
the Bed Sand, the Mammoth, Woolly llhinoceros, Horse, and Bein- 
doer inhabited the vicinity, and were sulject to the attacks both of 
Hyienus and of human hunters, whoso quart.zite implemonts prove 
them to have belonged to the Mome people whose traces are found in 
the river-doposits. In the breccia and upper cave-earth of the larger 
oaves the existence of the Palaeolithic hunter is evidenced by dint 
impleiTionts resembling those of Solutre, accompanied by implements 
of bone and antler. Associated with these was the incised figure 
of a horse described in a former paper. The authors finally dwelt 
briefiy upon the characteristics of the caves in prehistoric and 
historic times, and indicated some of the anthropological points of 
interest connocted therewith. 


MI0CEIJ.ANKOUB. 

On the Notoddphyid<iB, By M. L. Ebbsohvxb. 

Tua author describes two new genera of the curious Copopod 
family Notodelphyidm, each including a single species, which he 
names Faryphu longipeM and Dorsiinfn uncinata He prefaces his 
descriptions with some oorrootions of previous notions as to certain 
points iu the organisation of these crustaceans. He shows that the 
orood^ohamber, which is usually regarded as oontainod within the 
body-^vity, is formed, in the majority of Notodolphyidfe, by a dupli- 
oature of the integumout of the bod^ proceeding from the dorsal 
surface of the fourth and from the sides of the fourth and fifth 
segments, but that in two genera this duplicature is inserted oven 
upon the second thoracic segment. He further indioates that an 

* The former generic name was preoccupied by Biirmeister in 1895 

for a genus of Bnyuohota; the latter, if it has any derivation at all, is 
probably a mongrel compound of lAtin and Greek. We hope the author 
will talm the opportunity of changing both names before his paper is 
printed. 
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uii[fUircd ovary is preaeul^ and that the ova pani) in strings into the 
oviducts (formerly “ ovaries ”), 

The author confirms a part of ThoroU s observations upon the 
connexion of the female generative organs, and, by the discovery of 
tlio hitherto overlooked external genital aperture of the female, 
brings back these organs to the general type of tho whole oi’der. 

In all the males observed htJ describes an unpaired testis, and 
represents the envelope of the spennutophort^ as secreted by tho 
'nail of the whole of the seminal duct. In tho s])ormatoj)hore itself 
he recogiiizc'S more lasers than Thoroll. lie describes the ty|)e on 
M’hich the nervous system is constructed, and, in opposition to ftuch- 
bolz, asseits tho presenoe of olfactory nodes . — Atizeiger Akad, 
M'ws. in Wien, Jane 11, 1H7U. 


Nature of a nev^ I\turoj>od, 

Mr. J. A. Kydor flescril)ed a newmyriopod which he had recently 
discovered, and whiesh turned out to Ixj nearly allied to the form de- 
scribed b) Hir John Lubbock under the name of Pauntpnn, I'ho 
si)ecimens which tlie 8}>e«kfjr had obtained were five in number and 
had but six w'gments, fewer than any other known inoml)6r of the 
groiip, whilst the number of pairs of legs was nine, the same as in 
Pauropns, which is very strong evidence that tho s}>ecimen8 are 
adults. The following eliaracterization of the genus and species 
was pro|) 08 ed ; — 

Eurgpauropus .^phiojtns, gen. et sp. nov. 

Body-Ht^gments six in number, sixth exceedingly rudimentary ; 
sntemna* five-jointed ; legs in iiiue pairs, equidistant ; tergal soleritt‘fl 
lat<3ral]y expanded so lis to conceal the legs almost entirely when the 
animal is viewed from above, and covered with fine tubercles which 
are joint'd to each other by raised lines ; appressod curved spines aio 
scaticred over their surface in less number, and also fringe their 
margins, being disposed at regular interval^ ; the spines and lines 
give the dorsal surface of the little creature a slightly silky lustre 
when viewed witli reflected light. Colour a delicate light brown, 
klouth-organs the same us in the first-described genus. No evidence 
of eyes could l>e detected. I^ength inch ; width about inch. 
Habitat in Fairmouni Park, Philadefpnia, east and west of Schuyl- 
kill, under decaying wood. 

^le tergal scloritos arc much thicker than in Pauropua, having 
the characteristic brown colour of chitin when viewed with trans-* 
mitted light. Tho antenuie have the terminal globular hyaline body 
with a long jiedicle, as in Paumpus pedumulatns. Tho type is the 
most distinoi form discovered since tho detection of tho first known 
represehtatives in England in I860, and also extends the geogra^ 
phical range of tho family, and does much towards fuUy oskblishing 
tho Pauropoda as a distinct order of myrioiHKis.— Peoc. AcatL NaL 
.Sri, Phihid., April 22, 187U. 
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On thf Het^nraiory Apparatus of tJts Ampullario). 

% M. A. Babatiuk. 

In. a note inserted in the ^ Comptos Kendus " of the 12th of May 
last, M. tTourdain described the arraugameut of the respirator)^ 
paratuB of tlie AtnpulUtnct, Having already occupied in)Rolf with 
tliis subject in 1S77*, and having pursued my researches, 1 am able 
to make known some now fticts which had escaped the observations 
of my predecessors. 

The venous blood, roturniug from the different parts of the l>ody, 
divides into ihroe parts : — 1, ono passes to the right into u oavoru- 
ous sintis, which accompanies the terminal inte^stine; this is the 
rectal sinus^ wliich is a diverticulum of the general cavity of tho 
body : 2, the second pari comes from t)ie anterior region of tho body 
(head, pharynx, stomach, anterior margin of the palatine arch) and 
forms on the right tho propm^ afferent vessel of the lung, which it 
oircumsoribc^ to the left and in Sont ; this vessel presents a double 
series of orifices for tho afferent branches of tho roof and f)f the 
floor of the pulmonary oliamber ; the third j)art, which is far 
more imi)ortant, comes 1 ogether in u large dot^p vessel with muscular 
walls, which soon ramifies on the lower surface and in the thick* 
ness of tho large gland, to whirh 1 have already alluded. From 
this network the efferent vessels take their origin, the groater part 
of which reunite in a large trunk with muscular walls which carries 
the blood to the renal organ : this is the deep afferent vessel of tJ^ 
renal organ^ which is j)eculiar to the Ampnllarirr. Tho other vessels 
which originate from tho large gland discharge themselves succes- 
sively into a superficial vessel of no groat shse placed on the posterior 
maigin of tho renal organ, and which is its superjkial afferent vessel^ 
corrosponding, in all respects, to tho single afl'ereiit vessel of tho 
other Pectinibranohiata. Hence the blood which has traversed tho 
large gland in a true portal system is not, as M. Jourdain thinks, 
mingled with the blood returning from the organs of respiration, to 
be inmediateljf poured into the heart, but it docs not reach tliis 
latter orpin untn after it has traversed tlie renal organ first and 
tho respiratory organs afterwards. 

From the anterior margin of the renal organ there originates, by 
Buocessivo roots, an eflereni vessel of the renal organ, which, after 
having anastomosed with tho afferent vessel of the same organ, eon* 
tinues forward cm the right tnargm of tho prindpal branchiH, of 
whioh it constitutes the afferent vessel. This vessel receives, in 
passing, some affluents proceeding from the rectal sinus. 

On the left margin of the branchia, between this latter and the 
lung, is a large trunk which terminates at the auricle, and which is 
not simply, os M. Jourdain thinks, an efibrent vessel of tlie branchia 
and of the lung. This vessel contains, in fact, a series of fissure-like 
orifices, whioh pour into it the blood from the branchia, and two 

• Assoc, fom^aise pour ravano. des Sciences, session du Havns 1877, 
p. 023. 
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Bories of circular orifioos, of which the upper are the efferent oriftoec 
of the pulmouary arch, and the lower are the afferent orifices of the 
floor of the lung. On this floor, in fact, the Teesela which originate 
from these orifices ramify in. a network of which the efferent 
branches oonreige into a large frunk, entirely overlooked by M. 
Jourdain, and which, collecting the blood of the whole of the floor 
of the lung, empties itself directly into the auricle. From this 
results the fact, entirely ex<M*ptional in the Pectinibranohiata, that 
the auricle receives two totally distinct afferent veins. The one is 
branchial and pulmonary, the other exclusively pulmonnry. This 
is a remarkable peculiarity of the anatomy of the Ampufhrice^ 
which is in connexion with the double respiration of tlieso animals, 
and with the alternations in function of tho double respiratory ap- 
paratus. 

llie afferent vessel of the branchia and tho proper aftbrent vessel 
of tho lung meet in front in such a manner as to form an anterior 
arch, Tho intermediate trunk meets this arcade very obliquely and 
under a very sharp angle open to tho loft. There is thus formed 
between tho two vessels a valvular spur, which plays an important 
part in several respects. When, during sojourn in the water, the 
pulmonary respiration and circulation arc suspended by the want 
of air and the collapse of the lung, the blood of the proper afferent 
vessel of the lung, being unable to traverse the pulmonary network, 
arrivoa in abundance at tho level of the mouth of the intermediary 
trunk, to which it applies the valvule and which it thus stops. It 
is thus obliged to pass entirely into the afferent vessel of tho 
branchia, and, consequently, into the branchia, of which the activity 
is thus greatly increased. When, on tho contrary, during sqjoum 
in the air, the collapsed branchia does not act, the blood of the 
afferent vessel of tho branchia, arriving en maeee on the edge of the 
spur, there divides into two ourrents, one of which pmiotrates into 
the proper afferent vessel of the lung, and the other into the inter- 
mediary trunk, of which it augments the tension, and which distri-* 
butes a part of it to the floor of tho lung, and reoonducte the rest to 
the heait. By this means the activity of the pnlmonary oircixlation 
is increased during the repose of the branchia. Hence results this 
interesting fact, that the Jmj^llariee, which axe Pectinibranohiata 
in which pulmonary respiration has made its appearance, have the 
respiratoiy vess^ wpo^ in such a manner that, when this newlv- 
inti^uoed function suspends its activity, all the blood which diould 
have traversed the pulmonary network is constrained to traverse 
the branchial system, where its hmmatosis Is assured. This curious 
arrangement may suffice to explain the preservation of the branchia 
in Gasteropoda, in which the lung has attained so remarkable a 
dievelopment, and which might have become purely pnlmonary 
animals* 

The distribution of the vessels in the pulmonsJty walls merits 
special mention. They form a double system of por^ veins ; that 
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ifl to say, tho ressols form on thoir journey two suooossivo net- 
works separated by intermodiarr trunks. This arrangement, a little 
Jess accentuated on the floor than on tho roof, added to tho pre- 
sence of a fine vibratile epithelium on the course of the pulmonary 
vossols, proves the active part of this apparatus as an organ of 
hnjmatosis, — Comptes Mendiis, June 23, 1879, p, 1325. 


On the Zoantharia Malaoodermata of the Shorn of MareeiUee, 

By M. E. JovEDiK. 

The anatomical plan of tho A-ctiniad® is well known ; it may bo 
compared to a cylindrical body, furnished at one end with a buccal 
aperture surVounded by a circlet of tentacles, and hollowed by a 
moeentoric cavity (gastric cavity of the larva), which is connected 
with tho mouth by an oesophageal region of octodormal origin, 
formed by a short and wide tube. Between the oosophagool tube 
and the walls of tho body arc the septa, which terminate freely by 
the lower part of their inner margin in tho mesenteric cavity. 

Wo have successively studied these different regions in tho types 
wliich prosonied peculiarities appreciable by tho naked eye, and we 
will horo give a summary of the principal results that we have 
obtained. 

The Walls of the body contain three layers — an external cellular 
layer or ectoderm, a fibrous mosodermic layer, and an internal cel- 
lular layer or ondodorm. 

The ectoderm is formod of glandular elements, vibratile coUs, 
opilheliol elements, which are probably sensitive (analogous to 
those of the ohromatophorous sacs of Actinia equina)^ and, lastly, 
nouro-mnsoular olemonts, which we have distinctly observed in the 
above species. In Pheflia this cellular layer secretes a viscous 
mucus, wluch, by agglutinating fragments of all sorts, gives a 
peculiar aspect to tho body. 

In Bumdes the glandular elements of tho ectodermic layer group 
themselves together and form the little organs whioh adorn the 
column of these animals, 

CmanOwti is remarkable for the structure of its meaodermic layer, 
and thus eunstitutos a distinct type among the Zoantharia Malaoo- 
dennata. This layer is wmpos^ of a thiok muscular region in- 
cluded between two planes of connective tissue, Tho loii^tudinal 
muscular fibres composing it are smooth and arranged in radiating 
laminsB. Beneath the inner fibrous plane theie exists anothor layer 
of oiroular fibres. 

In iM AjcHnim the mesoderm is represented by laminss of con- 
nective timue, clothed internally by a layer of circular muscular 
fibres, which occur throughout the height of the eolumn. OaUiaotis 
poesesses a fibrous layer of exooptional thickness and density, tra- 
versed by persistent pom, and sprinkled in its upper part with 
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numerouB Wots of annular muscular fibres wliicli must act after the 
fashion of a sphincter. 

The ondoderm is composed of a ooUular layer, \shich covers the 
inner surface of the mosodorm and extend'^ over the septa. 

The structure of the tenlaclos is similar to that ot the walls of 
tho body. Those organs, bowovor, are characterized by pre- 
sence of a layer of longitudinal muscular fi))refl situated bom^ath tlio 
ectoderm. 

The septa originate from the mesoderinic layer of tho column. 
Their axis is a fibrous tissue cov**red with a layt'r of longitudinal 
muscular fibres. Fpon one of its surfaces i‘uch H(*j)tuTii bears a 
series of longitudinal folds, the totality of which represenl^ a sort 
of fibro-tnuscular bundle. 

The <ii»HOphaguR, resulting from the turning bat’k of the two pri- 
mitive lumelLe, necessarily ])roseni8 the structure of the wall of flie 
body, Tlie exterior ccllulai layer contains peculiar glandular 
elements. 

In Cerianthm and tbo Actinia* the reproductive elements origi- 
nate in a sort of doulding of tho fibrous layer of the sojitft-- that is 
to say, in the mesodormic region. — Compti^s HeyxdaSy August 25, 
1879, p. 462. 


Notes on ike Marriage-fiujkts of I^asius flavus and Afynnica lobi- 
oomis. By the Rev. IT. C. McCook. 

Tho author remarked that tho first-named ant is one of the most 
familiar objects in nature. Its small dusky-yellow workers may be 
seen in every American lawn, w«dk, field, and yard, throwing up 
their fragile moundlets of sand pellets, and swarming upon partidos 
of fhiit, crumbs, bones, dead inBceis, and all manner of sweets. It is 
quite cosmopolitan in its distnbution, and is well known in Europe, 
The foUowing observation of tho annual marriage-flight of tho sexes 
was made September 5, 1878, in the vicinity of Philadelphia. The 
nests observed were located diroctly in and on the grassy border of 
a trodden path in a farmyard. At 4 p.h. the males and females 
were seen coming out and rc-ontexing the gate, amid great exedte- 
mont on the part of the workers. The females particularly were 
followed by workers who ‘‘teased'’ ihvm oooasionally by gently 
nipping them with their mandibli^. The flight of the young queens 
was, with few exceptions, made Arom the top of stsdks of grass, 
where they dung for several minutes, poising themselves, spreading 
their wings, and swaying up and down. Even to these eierations 
tho workers followed them, hastening their flight by ooeasional 
“ nips." When the queen rose in flight, there was no evidence of 
feebleness or inexpeiince, except, in some oases, a slight tendency 
to a zigzag ooursa for the first few yards. The flight was then, and 
in most oases fh>m the tery first also, strong aud in a straight 
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counie. The in«oct first rose to a height of about 20 feet, trhich 
was soon inoroased to 40, 50, and evou 00 feet (ostimuiod) ; and this 
lattor height was maintained until the form was iost to sight. The 
author was able to follow the ants in several instauoos to a distance 
of more than 300 feet before they disappeared, at which time they 
gave no sign of alighting. Borne wore seen to alight at the distance 
of 60 and 80 feet ; others flow into a largo buttoiiwood-treo within 
30 feet of the nest. 

Tho flight was in every case solitary, and was in aU directions, 
although generally in the direction of tlie broezo. The males wtTe 
in tho meantime eontiinially taking fliglit, urged thereto by teasing 
workers, each separately, and wholly independcMii of other males 
and of tho females, as to the time and direction of flight, 'iliis fact 
led Mr. McCook to infer that tho pairing of the Boxes must hove 
ocourrod within the nost hotoro dojvirture tliorefrom. Exce])t in 
the COSO of those individuals who lit ujmn the buttonwood-tree, 
there appeared no opportunity for a mooting after flight. There 
was nothing in all tho facts to suggest tho id(*a of a future consort. 
Tho same feature of indc^pendent and solitary flight of t!»c sext*^ 
had boon observed in the swanning of the shining slavo-muker, 
Pohjer(jm lundus* This is in marked contrast writh the habit ol 
somo other ants as illustrated in on observation subsoiiuentJy 
given. 

Before taking flight the L. flavun females spent some time in 
combing and cleansing themstuves. ‘A femfile was placed among 
tho workers of another nest not more than a yard distant from her 
own, in order to test the treatment of an alien* Hho was immedi- 
ately attacked fiercely, and would no doubt have been soon killed 
had she not been romowd. In two formicarii's from which tlie 
above marriagtHflight occurred, it wiis observed that tlie doors were 
closed about hali-past four p.h. by bits of dry gross and jielJets of 
soil. They so remained during tho night, or at least were found 
cloeed in the morning, Three days thereafter several males were 
found nestled nndcf a chip by the roadside. As soon as the chip 
was turned up, two of these were aoixed by a couple of prowling 
ants of the species 'Tetramorium ec^spitum and Fomuca Schaixfitm^ 
and carried oil as prey, a suggestion of tho common fate of emmet 
masculines. 

Mr. McCook’s attention liad been called to an article in a Hol]iday«<^ 
burg (JPcmisjlvania) journal, which reported a remarkable swarm of 
ants wai bad crossed that town on the 13th Beptember, 1876. He 
immediately wrote to tho llev. D. H. Barron, a oilizon of the place, 
and a gentleman of intelligence and jirudence, giving certain ^ints 
which it was desirable to ascertain. The ants, in tho course of 
their flight, had oomo into contact with thomoohanios at work upon 
the tower of the new court-house, whom it was reported they had 
assaulted vigorously. Mr. Barron visited these mon, and, after a 
careful interview oommunioatod the following foots:*— llie flight 
actually occurred substantially as reported ; the day was dear, warm, 
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and calm; the ajits came between 10 and 11 a.m., from the direc- 
tion of the Chimney liooka, a ridge of the mountain on the Bouth- 
eoBi of the town* Ah 1o numbers, the answers of the men were as 
follows : — Bo thick you could hardly see through thorn ‘'swarms;’’ 
“ about 30,000 I” The ants struck the building at the luught of 
about 120 or 125 feet, and certainly aasaultod the men. Whether 
the attack was a bite or a sting tlioy could not tell ; but it was some- 
thing very uncomfortable, and they would not like to have it re- 
peated. The untH were of two sizes — some larger, some smallor. 
One of the men hod saved some specimens, which were sent to Mr. 
McCook, and proved to be the mdos and females of /oftt- 

rorwis, Ny lander. These ants can inflict a jwiinful sting, but pro- 
bably attacked the workmen simply in soil -defence ; that is, the 
men happened to obstruct their flight, and naturally vigorously 
brushed off the insects who lit upon them, who, in turn becoming 
irate, applied their stmgs. Such a vast horde os this swarm con- 
tained must have been composed of the winged inmates of many 
formicaries on the mountain-side. This is quite in contrast witn 
the solitary flight of the La$iu9 flmm» as previously descril>ed. 
The pairing of tho sexes was probably in the air, or after alight- 
ing, os in the case of the agricultural ant*. Mr. McCook had 
taken ants of the same subfamily M)Tmicid® while they were in 
the act of pairing in the air. 

In connexion with tho above notes on tho queen-life of ants, he 
presented an observation rejKirted to him by Mr. Jos. Wilcox. 
This gentleman hod soon a colony of some species of Camponotm 
occupying a lar^ doad cypress tree standing in the midst of a cypress- 
swamp in Florida, at least flOO feet from the shore. The tree was 
wholly isolated from the land and from all surrounding vegetation, 
except another fallen cypress tree which leaned up against it. Evi- 
dently a fertilized queen had at some time flown from tho land to 
this tree, where she had established the colony. The fact is mtor- 
esting 08 indicating the origin of Ibrmicaries from single queens, as 
myrmooologiste have suppo^ to be frequently, if not commonly^ 
tho case— further as showing the ability of a large number of ants 
(this nest was re|>orted to consist of vast numbers) to maintain 
active life under quite oircumsersbed environment The inseote 
sheltered in such numbers by old trees may have fhmished a large 
portion of the food supply. The specimens brought by Mr. Wilcox 
were taken from a colony on the land, which he supposed to be 
identical with the swamp-tree nest, and wore examples of Oem^ 
ponotvA eiuriens, Smith. — Froc. Acad, Nat, Sci, Fkitad,^ April 29, 
1879. 


• ‘ Agricultural Ant of Texas/ p. 143. 
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XXXVTl.-— .<4rfrfiVion« <0 the AmphipoAom Cruslaoea of New 
Zealand. By Gkorok M. Thomson, Dunedin. 

[Plftto XVI.l 

A OBEAT boon was conferred upon working naturaliata in this 
colony by the publication, in 1876, of a Catalogue of the 
Stalk- and Sessile-eycd Crustacea of New Zealand, by Mr. E. 
J. Hiers, of the British Museum, under the auspices of the 
Colonial Government. Information on the subject was there 
collected together which had previously been obtainablo only 
by reference to expensive and difficultly obtainablo works; 
and though the catalogue was necessanly imperfect, it gave 
a good starting-point to those engaged in working up this 
branch of the New-Zealand fauna. Naturally ouon^, chieSy 
the larger Crustacea belonging to the Brachyura end Macrura 
had been obtained by earlier collectors, and the list of them 
is tolerably complete. It is to the Isopoda and Amphipoda 
t^i additions will chiedy be made, these tribes being well 
n^esent^ in our seas. 

Mr. Miers has enumerated fifteen species of Amphipoda in 
hia cateli^e, all of which, with the exception of Pkronima 
iiam'Maiandiai, Powell, were previously described in Spence 
Bale’s eatalegue of Amphip^us Crustacea in the British 
Husenm. Of these species, TeUitrm (?) novo»-‘twalandm, Dana 
(Orek$»toid«a (?) novi-mtlandHte, Bpetunt Bate), must be ex- 
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eluded^ as I have already shown (in a paper published in the 
N.-Z.-Inst. Transactions) that it is only the female of Tahr» 
chestia Quoyana^ Dana, In the same paper I have replaced 
Paramopra tenuioorniSj Miers {Mcera t<mu\cornhy Hpence 
Bate), in the genus in which it was oiiginally placed by Dana, 
as Melita tpnuironm. At the same time I added fourteen 
species (beloiiging to eleven genera), of which twelve were 
now to science. These additions wcic ^Nivea notw-zealan^ 
dfcft. fvihriala^ and ruhra^ Lysianassa Kr6]l&riy 
^^PheruPa nov(p^zea1andiw^^AfyluB Darmff, ^DeMmine 
^Calliopp didactyh and ^C. fumatilhy ^Gammarm harbu 
manu8^ lltemisto aitfarcticus^ *Platy»cclu8 intermedins (which 
may prove to be the connecting-link between P. Bissotna 
and P, serratus^ the extreme forms of one and the same 
species), ^Caprelh caudafa and * (hprellina mme-^zealanditr. 

In the ‘ Annals ’ for Decemlior ft78, Mr. T. W. Kirk of 
Wellington made some additions to the local crustacean fauna, 
including the following Amphipods — Caprella hhata and *0. 
«o? fp-zealandier, 

1 am now able to add four more species, of which three are 
new. 


1. AmjdtMonoifis Icrvis^ sp. nov. (PL XVI. figs. 1-4.) 

Animal quite smootli and not carinated on the back. Ce- 
phalon produced into a small falcate rostrum, which projects 
uetween the bases of tlie antennm. Eyes large^ subrenimnn* 
Superior antennm slightly exceeding the infenor, about half 
as long as the animal ; j^duncle very short j flagellum long, 
slender, and multiarticulate. Peduncle of inferior antenna® 
longer than peduncle of sujierior. Appendage of the mandi- 
bles long, middle joint exceeding the other two. Maxillipeds 
having trie apiumdages longer than their respective joints. 
Gnathopoda small, subequaT, abundantly ciliated; propodos 
with a wcU-defin^, nearly ta-ansverse palm, against which 
the dactylos impinges closely. Peroiopoda subequal, poste- 
rior jiair the longest. Pleopoda subequal j rami lanceolate, 
those of the penultimate and antepenultimate pairs unequal 
in length. Telson tubular, notched at the apex. Length 
*3 inch. 

Itah, Dredged in Dunedin Harbour in 4-5 fathoms. 

Though agreeing closely in generic characters, this species 
is veiy aistinct in appearance from A. Edwardsti^ as figured 
in the British^Museum oatalogue, and also apparently from 
A. ^iniventrisy Costa. 

* Spedes not before doscribod, 
t Printed in TrauH. N.-Z. Inert voL xi. p.IldS. 


Amphi^odom Crustacm (jfNeto Zealand. ftSl 
2. Aora iypiaa^ Kr5yer» 

Of this species I yot one specimen in the dredge, along wiA 
the preceding* Tins agreed well with the characters given in 
Cat p, 161, difltering only slightly in the following 
respects : — ^Thc superior autennie wore about as long as the 
animal; the propoaos of the first gnathopoda, as well as the 
last four Joints of the second gnathopoda, were very hairy ; 
telson quite smooth. 

Colour yellowish, with small black spots chiefly on the 
lower parts of the body and on the limbs. Length *3 inch. 

The species has evidently a wide range, having been origi- 
nally described from specimens obtained at Valparaiso* 

3. Microdcutopwi macuhUusy sp. nov. (PI. XVI. figs. 6~8.) 

Animal smooth, slender. Coxee rather sraalL Superior 
antenna? considerably longer than inferior, two thirds as long 
as body ; second joint of peduncle long and slender ; third 
short and furnished with a 5-6-jointed appendage ; flagellum 
very slender, many-jointed, sparingly ciliated. Inferior an- 
tennae sti'ong, subpediform, with a stout olfactory denticle, and 
furnished with numerous cilia \ third joint of peduncle snort, 
fourtli and fifth very long; flagellum short, indistinctly 6-7- 
jointed. Mandibular appendage 2-jointed. Maxillipcds with 
strongly- toothed appendages. Gnathopoda moderate, covered 
with strong cilia ; first pair rather the largest ; carjius rounded 
on its inferior margin ; propodos oblong, with a very oblique, 
curved palm defined by a strong spine ; dactylos strong and 
curved, finely toothed on the inner margin ; second pair 
similar, but with the palm transverse and without the defi- 
ning spine. Third poreiopoda shorter than preceding ; [loaterior 
pair very long. Antepenultimate plcopoda reaching to ex- 
tremity of ultimate pair ; base of the rami with a stout sjnne. 
Telson with a broad apical notch, each side with a slender 
splnula. Length *85 inch. 

liab. A single specimen dredged in Dunedin Harbour in 
4^ fathoms. 

Apparently a very distinct species. 

4. Oyriophium crinUdum^ sp. nov. (PI. XVI. figs. 9-15.) 

MaU. Eyes prominent* Pereion wider than deep, trans- 
versely rib W and tuberculate. Last segment of pereion and 
three anterior segments of pleon elevated into prominent crests. 
Antennsa with long cilia on their inferior margins : superior 
pair shorter than inftsrior ; peduncle reaching the extremity of 
penultimate joint of peduncle of inferior* bearing a one- jointed 

21 ^ 
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appendage ; flagellum very indistinctly 7-8-jomted : inferior 
pair verpr strong, about as long os body ; second and third 
Joints with spines on their anterior margins ; fourth and fifth 
joints long: flagellum indistinctly three-jointed, the first joint 
being equal to the two succeeding. Mandibles with an ap- 
pendage, the basal joint of which is much the shortest. 
Maxillipcds with njipendages to the bases and ischium ; clac- 
tylos spatulate. iNrst gnathopoda with simple cilia on 
their inferior margins ; carpus produced inferiorly into a 
rounded lobe ; propodos narrowing anteriorly, palm very ob- 
lique, defined by tmee or four stout spiiu's; dactylos strong, 
curved and acutely toothed on its inner margin. Second 
gnathopoda large and powerful, furnished with numerous 
plumose hairs, which are particularly abundant in two rows 
on each side of the palm j bases hollowed out in front so as 
to receive the up}>eifii(le ot the propodos ; mcros acutely pro- 
duced on its inlcro-pQsterior maigin; propodos articulating 
on the upper margin of the carpus, oblong, tiiat of the left side 
slightly the larger and having the teeth more prominent on 
its up{>er margin ; palm extending along the whole under 
surface, with tvro or three denticulations ; dactylos long, curved, 
and smooth. Pereiojioda subequal, fifth pair rather the 
longest ; setje numerous and strong, not exceeding the dia- 
meter of the articulations to which they arc attached. Telsou 
conical, tipped with a few slender seta*. 

Female difiers fi'om the above only in the greater width of 
the pereion, and in having the second gnathopoda relatively 
smaller, rounder, and wanting the plumose cilia. Length 
•25 inch. 

JToA. Dredged along with the preceding species in Dunedin 
Harbour in 4-5 fathoms, among Sertalanw and seaweeds. 

Tills species differs from the generic characters of Ojfrto^ 
nhium in possessing an appendage on the superior antennae : 
but as it agrees in every other respect, I do not feel J^ustified 
in placing it in a new genus. It comes nearest to C. bra$%- 
lienee^ obtained by Dana in the harbour of Rio Janeiro, 

EXPLANATION OF PLATE XVI. 

Fig, 1. AmphithonoiHB lavis $, tiiagnifle4. 

Fifr* 2, The same : oephalon, showing the rostrum, x 14, 

JFy. it. The same ; mandihle, with its appendage, x56. 

4, The same ; tolson, seen from above, Xl4, 

Fkg, 5, Microdeutopue maeulatw magnified. 

6. The same: telson and posterior pleopuda. x28. 

Jhg, 7. The same t mandible and appendage, x2d. 

I\g 8. The same : maxillipeds, X IS, 
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JFig* 10, The uaxie: xuandible, x2^. 

1^* 11. Th« same : left mbJiilljped) x2?8, 

Iw, 12. The (same; first gnathopod, X28 
1^, 16. The same : second gnatQCfpod, X 26. 

14. The same : single hair from palm of same^ X 116. 

15. The same ; tel^n and posterior pleopoda, three pairs, X 28. 


XXXVIII. — On the Geological Distribution of the Rhahdo'- 
jphora. By Chables Lavwoktii, F.Q.tS. &c. 

[Continued from vol* iii. p. 455.] 

Part II. Data. 

Cambrian System. — Although the fact of the existence of 
Cladophora in the Uj>por Cambrian rocks has been admitted 
by palsBontologistB since Salter’s discovery of Dicigonema 
sodnle in such abundance in strata of this age in Merioneth- 
shire, it is only within the last few years that the presence of 
Bhabdophora or true Qraptolites in these ancient deposits 
has been placed absolutely beyond question. Kjerult\ indeed, 
figured a well* marked Dichograptm {Bryograptm) from the 
i3um-shale« of Christiania in his ‘ Veiviser,* as early as 1865 ; 
but its exact horizon is even yet doubtful. Its true Cambrian 
age, however, is rendered highly probable by Linnarsson’s 
more recent discovery of Dkhograptm tenellus &c. in the 
highest Olenus-beds of Westrogothia^ and an allied form in 
the Dietyoncma-sohiats of Scania. These strata correspond 
to the highest portions of the Lingula-flags of Wales, and 
are unequivocally of true Cambrian age* 

The question of the existence of Bhabdophora in the Upper 
Cambrian of Britain has also been satisfactorily set at rest by 
the iiiiteresting researches of l)r. C* Callaway, This caieful 
observer detected Oraptolitcs in the Shineton (Upper Cam- 
brian) shales of Salop as early as 1873 ; and in the following 
year examples of Bryogra^tm and ChiUfgraftus from these 
rooks were forwarded by him to me for ioeutification ; and I 
recognised at once their striking similarity to the forms figured 
from the Swedish Cambrian by Kjerulf and Linnarsson. 
Within the last few months Dr. Callaway has discovered 
fragments of the firat of these genera in the Cambrian rocks 
of the Malvern Hills. 

^ Liimaisson, $,( Teteiiskiip«-Alc. FdriumdUagar/ 1871, 

p 7M ^ and Oed* Mag*, June 1876. 
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Ordovician or Lower Silurian System,— Notwithstand- 
ing the great additions made of late years to our knowledge of 
tlie fossils of the rich grajitolitiferons zones of the Llandovery 
andWenlockformations, Salterns well-known generalization that 
Murchison’s Lower Silurian system is most prolific in Clvapto- 
lites remains practically undisturbed. The Arenig fonnatioii 
also, though it can no longer be defined as the birthplace of 
the family, must still be acknowledged as its metropolis; for 
if we have respect to the abundant extra- British forms de- 
tected in this formation, it must be conceded that nowhere 
else are tliere so many species and such complex forms ” 
This may, it is true, be owing to the fact that not only in 
Britain, but also in Europe and America the rocks of Arenig 
ago are essentially dark carbonaceous shales or schists more 
or less graptolitiferous throughout; while the succeeding forma- 
tions are marked by a much greater development of sandstones 
and limestones, frrim which, as a rule, Graptolites are absent. 
Nevertheless, oven where black shales cniwded with Grapto- 
lites do occur in these more recent formations, we never find 
so great a variety of types as upon any single horizon in the 
Arenig; and it may be that tlic Khabdophora (like the 
Cladophora) had their culmination at or near the commence- 
ment of the Arenig, the loss, especially in genera, being very 
rapid as wo pass upwards into the Llaadeilo and uala. 

Arenig Formation. 

The only Welsh rocks belonging to this formation as yet 
carefully searched for Graptolites arc the Arenig rocks of the 
neighbourhood of St. David’s, familiar togeologists through 
the extended researches of Dr. H. Hicks. The tliree siu)- 
groups into which the strata of this age arc there divisible all 
yield llhabdonhora in some abundance. The forms recog- 
nized by Mr. Uopkinson and myself include f * — 

I. Lower Arenig. 

Didymogroptuft extensus, llaU, l^liyllogmptua staUsi Hopk. 

— pennatuliisi, HoU, Trigonograptiuf tniaeatus, Lapto. 

— 8par»iw, 2£(*ph ensifurixiia, HaU. 

II. Middle Arenig. 

Bidymograptus patuliw, UaU. TetragraptUH serra, Brongn. 

lialli, — quHOribrachiatua, JauU. 

r tacksi, Bopk. Olmalograptus iuipUcatUs, 

* Quart doum. Gaol. Sac. vol. xix. pp. ] 10 $eq, 
t llopk. k lispw. Quart Joum GotS. Soc. ^ol. xxxU p. 
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III. Upper Arenig. 

Didjrmompiufi biddus, X)Ic4>llograptUB diviirlcafua P« JTffU, 

— amiiiat Mch, Cllmaco^pfcua CQofertua, iMpw 

— indentotus, BaU, Diplogfmptus dentatus, Bronffn. 

Nicholaoni^ Zapw. Glosaugraptua ciliatua, Envn 

— patttluB, IjiaU* 

Some of the «ame forma occur in the correapondiug Arenig 
rocks of Merionethshire. In the Jermyn-Street Museum the 
following forma are labelled as haying ooen oollectod from the 
Upper Arenig of Tyobry near Tan-y-Bwylch * ; — 


Diploffraptus tricomis, Carr, 

— DimucronatuS) Nwh, 
Cliinacograptos eo^ertusi Laptc, 


OloBfiograptua ciliatuB, Bmm, 
IhplogiaptUA foharoua, Mm eh, 
— - angu«tifoliu8, BalL 


The Arenig rocks in the neighbourhood of Shelve yield 
Rhabdophora in some abundance. From the lowest sones 
near the Bog Mine 1 have collected forma of PAvthgraptua, 
Didymograptm^ and Tngonograptua, In tlie Middle Arenig 
near Shelve church Mr. HimKinson has detected f Didynw-^ 
graptUB Hall, and Glemaiograpiua impUoatm^ itopk. 

1 have tound some of the same forms at Ladywell Mine, Dis- 
gwvlfa Ac. From the Upper Arenig of Kitten Castle 1 have 
collected Didymograptm jNivholaonL Lapw., and D. patulua^ 
Hall. Didgmogmptua conatricimj Hall, is not uncommon in 
similar strata near Snailbeach. 

Lake District , — The Arenig rocks of the Lake District 
include the Skiddaw Slates of Sedgwick. Little is yet known 
with certainty with respect to their proper piiysical and palm- 
ontolorical subdivisions. At present it is only possible to 
regard them, with Prof. Nicliolsoti, oh formirig two main 
groups— a meet group of dark flagstones and sliales, and an 
upper group of black shales and mudstones. Their Grapto- 
Ittes have been made the subjects of special memoirs by Salter 
^ Hiebolson ; but the remarkably intertwined character of 
the two supposra subfaunas renders it more than probable that 
we have yet much to learn with respect to the systematic 
places of the several fossiliferous horizons. 

From tlie Lower Skiddaw Bocks the following species have 
been collected % !— 

Logfotiogrsptus Logani, Bail, Bchisograptus reticulatus, Bioh, 

Immic^ptus moliiplex, iVicA. Otenograptus anuulatast Bich, 


* ColteCtlon, Museum, Jermyn Street, esse iv. | &o &c. Com- 
pare also Sslter, Um* Ueol. Surve^r, rol. iii. p* 300 a:p. 
t Quart. Joum. Oeol Boo. vol. xxxJ. p 6^. 
i Nicholson, Ann. ^ Mag. Nat. IXist., OctoW iBOl); Qtiart. Jcum. 
Cieol. Soc. vol. xxiv. p 130 «c. 
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Dichqnaptufi octobrachiatus^ MuM, 
~ Sedjgpwiokii SaUer* 
Tetragra^ue Headi^ Hall 
quadribrachifltus, Hall 

— br^ronoides, Halt, 

— • micifor, Hall 
Didymomptus patiilua, HaU, 

— gibberultw, Ntch, 
nitidusi Halt, 


Didyiuograptua bifiduN, HfUl, 
— NichoWni, Xa^u?. 

—— adimH, Nich, 

Pbyllograptufl typua, HaU, 

anguetifnlms, HaU^ 

Ibplogiaptutt Hopkinsoni, JVttA. 

niucroDatiw P, HaU, 

Aaygograptufl Lapworthi, Hick 


The varioua species of Monograptua {OraptoIithuB*^) quoted 
hy Balter and others from the Skiddaw senes are almost cer- 
tainly merely fragments of compound genera. The Orapio^ 
liihus latua of M^Coy t was certainly of this nature ; and the 
Graptolithua tenui^ij O, NUaaoniy and O. aagittarina of Salter 
may with safety be assumed to have had a similar origin. 
Ills Didgmogmptua aofftana {iJicdlogiaptus^) is equally dubi- 
ous, Ilia Diplograptm priatia could not have been Hiamger’s 
species, but was ]>ossibly Diphgraptua aerra (Brongn.) or 
some allied biscrial form. 

From the Upper Arenig rocks of Ellcrgill &c. Professor 
Nicholson has collected % : — 

Trigonograptus laiiceolatuH, Nu A Pidymograptns geminus, XT*#, 
Trichograptiw fragilia, AicA. — faacicidatua^ N%ch, 

Bidyinc^aptua italulus, HaU GloMugraptiiM armatua. Nich, 

bmdus, HaU, Phyllogmptus augudtituliiuf^ JVicA, 

— afiinia^ Nuh, Diplogisptus aerra, Brmgn* 

To these 1 have myself ailded 
Diplcgraptun triconua, CaiT. Arygograptus co&leba, Xa/4C. 

and species of Climacograptua, 

Hoandinavia , — The Lower Ordovician rocks of Sweidon 
whicli correspond to our British Arenig are the so-called 
Lower Oraptolita-- or PhyOograptuihSchiata that underlie thc 
well-known Orthoceraa-^Limeatone, Their included Bhabdo- 
phora have recently liocn carefully worked out by Mr. Lin** 
narsson ; but the majority of the torms he has discovered are 
as yet undescribed. In the various collections from these 
beds which 1 have up to this dale had an opportunity of ex-* 
aminitig I have recognized § 

Tetraaraptua bijonoides, Hall, Bidymomptus coniitrictus, HaU, 

frUticoeus r , HaU, — airlctultts, lannrs, 

quadribrachiatusi HaU Phyllogmptuii angustifolius, HaU, 

Pidymogrsptus patulus, HtUl, Tetnnogtapius multiplex P, Hkk, 


* Belter, Quart. Joum Boc. yoL adx. p. 185 dec. 
t Quart. Joum. Ueol, 8oc. vol. iv. p. 228. 
t Nicholson, he, at $nprh, 

$ rompaie Linnamton, Geol Mag., Juno 1078. 
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Dr. Toniqubt has identified^ an addition, Di&fmograptm 
extensus^ ’RslLDidyfnoprapftur affinis^ Mich*, and PhyUo^ 
grapim typua^ Hall. To these Mr. Linnarsson has recently 
added representatives of DidymoarapUiB thfinctuay Salt,, 2>i- 
choaraptua muhipUaf. Nich., iHptograpiua Hopkinaoniy Niclu 
The dark shales tiiat succeed to the Cambrian rocks of tlie 
neighbourhood of Christiania in Norway, and include the 
local representative of the Orthoceras-Limestone of Sweden, 
have long been known to \\e graptolitiferous. A few of the 
Rhabdophora of these beds have been figured by Boeckt and 
Scharenberg J ; but the horusons of the species are unknown. 
The forms named below may be easily identified upon their 

f lates. Those in all probability restricted to the higher zones 
have marked with an asterisk. 


Tetragrapius firuticoflUH, lIuiL 
Did^rmo^'aptim Murohiaoni, 

— geminusi Hu, 


Pliyllograptiw typus, Hail, 

— angiistifohus, Hall, 
Chmacograptus iijharenbergi*, 
Lapw, 


America , — As ]>ointed out by Professor Selwyn§, the main 
mass of the Point- Levis or Quebec group of the valley of the 
St liRwrence lies at the very base of the Ordovician or Lower 
Silurian system, and is tlius, broadly speaking, synchronous 
with the British Arcnig rewks. Its Rhabdophora have been 
long familiar to the e^es of palaeontologists in the beautiful 
plates of Hairs classical memoir on the Graptolites of the 
Quebec Group. It may be tliat the more ancient of the 
strata from which his spocinicns were procured may even- 
tually be proved to be of true Cambrian age. In the mean- 
time, however, no division of these forms can be attempted. 
The species figured by Hall from Point Levis include : — 


(^lonomptus fisxihs, HaU, 

Hall, 

abnormls, Hidi, 

— ~ rautuliis, Htdl 
Logapograptus Bull, 

Bielu^graptas uctobraehktua HaU, 
Tetragraptus Hdadi» HaU, 
alatuS) IBM 
emciter. Hall, 
qaadiibnoshiatUH, Hall, 
aenticiilatus, Hall, 

^ — bivonaidea, HaU, 

IKd]niiogni.pt>tDi aifidusi HaU, 

-*-*• palultti, HM 


Didymograptua bitidua, JMl, 

iudeutatuM, Hall, 

— extenuatus, HaU, 

oonHtdciua, J/ol/. 

arcuatus, Ball. 

— — extensttSi Hall, 

^^kunatulus, HaU, 

PhylTagraptas HaU, 

— — iUorformia, HaU, 

— angustiloliua, Hall, 
Biplograptua dentatua, Brongn, 

— mutilia^ HaU, 
Olimaoograptua aatanoariua, HaU, 
Trig^ograptua enaiformia, HaU, 
Ranogr^tua tentaculatua, HaU. 


t Boaok/Rsiail»kiiii:ig«afadigaasBde Giants 
t Scbaranbeigt ' Uaber Gvaptollthen.’ Bnwlau, 1681, 
I Belwyn, Oanadiati NatuvSiat; 1679, p, 17. 
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From similar beds at Orleans Island, Gros Maule, and tlie 
river St. Ann^ Hall describes: — DidymograpUie H.; 

Tetraffmptus Jruticoausj 11 . ; T. Ilmdi^ H. ; DichograptuB 
ocionariuB^ 11. ; Chnograptus Bichardsoni^ H. ; and JPhyllo-^ 
graptm Anna, H» 

Of those Qnobec forms Tetragrapfm IhaAi^ H., T. bruo- 
nifteSy H., PhgllograptuB angmtijvUus^ II., and P. iJ., 

were subsequently detected in corrosponcling strata on the 
coast of Newfoundland where their association with Crus- 
tacea &c. of IVcmadoc and Areni^ ^ at Point Levis, 

is demonstrative of their systematic place at or near the base 
of the Ordovician. 

Amtralia, — Mr. R. Etheridge, Jun,, and Professor M^Coy 
have recently described a small collection of JUiabdophora from 
the lowest Ordovician rocks of Australia t, which is remark- 
able for its general identity in facies with that of the Arenig 
rocks of England and Canada. The species figured axe pos- 
sibly : — 


Loganograptus Logiuii, HtdL 
Goniogmptus Thuroouh M*Coy. 
TetragiaptUM brvonoidfa, IlaU, 
— qtiadnbrauhiatuA, JJail. 

II utiocauSi Midi. 


Diohograpdu octdbrachiatus, Bail, 
Phyllograplus typun, Hail. 
lltttiograptua tontaculatus P, HaU* 
l)idyino|f»aptu« Pantoaii, M*Coy. 
uiuduH, Halt, 


together with indeterminable species of Climacograptm and 
Dtplograpim, 

Llandeih Formation, 

Dr. Hicks breaks up the Llaudeilo formation of Wales into 
three }>ortions, the well-known limestones and calcareous 
shales of Llanacwi Fclfry and Llandeilo forming the central 
member. This arrangement, though not universally applica- 
ble, may possibly be tlie natural one in tlic southern districts. 
Tlicro the Lower Llandeilo consists of dark carbonaceous shales 
and thick beds of coarse sandstones, with occasional igneous 
rocks of contemporaneous age, the Middle LUmdeilo of 
careouB fiagstoncs, and the so-called Upper Llandeilo of soft 
dark grey flags and mudstones, forming a gradual transition 
into, and only doubtfully separable from, the overlying Bala 
formation. 

In the Lower Division, as seen to the west of Shelve, I 
have collected Bidymograptus MurchtBoni^ Beck, in some 
abundance, and in corresponding strata l^low as well as 


* Logan and Billings, Geology of Canada, pp. 291, ^3, 872. 

I 11, Etbmcto, Jun., Annals and Mag. Nat. ulat., July 1874 j M^Ooy, 
PifwlrnmuH Pahooninloj^ Victoria, decades i., ii., and v. 
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amid the voloanic rooka of the Gelli HiUa near Builth. In 
the dark Llandoito shal^ of Pwllacca near Llandeilo 1 have 
seen the smaller varieties of Didymograptus Murchisoni in 
myriads, together with Diphgtapius foliaoensj Murch., Oh- 
mac(^raptu» cmlatus^ Lapw,, and indeterminable forms of 
Didgmograptus. Didgmograptus Murchisoni^ Beck, is quite 
as abundant in the blaclc shales bedow the Limestone of 
Llandcwi Felfry near Whitlancl, associated with Didgmo* 
groptus Nkhohoni^ Lapw,, Qoniograptua^ sp., CUmaeograptus 
confsrtuBy Lapw., Di^ogmptm iricorniH^ <&c. The forms 
recogniaiod by Mr. Dopkiuson and myself* in the Lower 
Llandeilo zone of Aberciddy Bay include 

Didymomptiis outnlus, Lapw, l>lpli)gmptu8 foliaooiui, Muivh, 

^ iudnntatufl, IlaU, tricomia, Carr. 

Murckisonii Buck, IHcoHograptuft raoifatenaift P, Carr, 

and some others. 

In the Middle Llandeilo of Aberciddy Bay are found 
Dicelhgrapfiia^ Diphgrapim jvUacem^ Murch., and D, iri~ 
corms. Carr. In the correm>onding strata of Builth Koad 
and Wclltield, Radnorshire, 1 have detected 

l)icellograptu8 patnlosus, Lamv, Diplograptiw triooniis, Carr, 
Cconograptus gracilis P, Jlall, (/hmacc»^aptus cnlatus, Lapw, 

DiplograpiuB foliaceus, Murch. 

A fine example of Dicranograpiu$ formosus, Hopk., from 
these bods at Oastoll is in the Jermyn-Strcct collection (Cose 
iv. A). Rocks of corresponding age at Meadowtown near 
Shelve have Yielded me Diplograptus fbliaceua^ Murch., and 
jD, dmtatud^ Brongn* 

The Upper Llandeilo rocks of Aberciddy Bay have, up to 
this time, proved barren of Qraptolites. From tlie Upper 
Llandeilo of Hagley, near Chirbury, I have collected Dlplo^ 
graptus Murch., and CUmaeograptus Scharenhergi^ 

Lapw. From the Upper Llandeilo of Xllatidrmdod Wells Mr. 
Hopkinson sent me, some years ago, CUnioGograptus Scharsn^ 
bstgi^ L^W«, C, mlaius^ l^pw., and Dicsllograpfus mofi 
fsttensiSf OaiT« From the same rocks near that town I have 
this summer collected Diphgraptus (rtcomts^ Carr., D.foHa^ 
oeusj March., CUmaoogrcfptua omlatus^ Lapw., O, perataca^ 
oatusy Lapw., U« Scharenoergiy Lapw., and species of DiceU 
hgrMtm and Lasiograptus. 

At the village of St. Clear's, near Caermarthen, tlie bank of 
the little river exposes a goou section of highly fossiliferous 

^ Hopkitaea and Lapworth, Quart. Journ. Oool. Sue. vol. xxxi. 
p. 884. 
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black ahales^ apparently of Upper Liaudeilo age. lu theae 1 
have recognised 

DicranojiprAptua formosusi IIo2>k, Ciiniaooprraptus ca)latua P, L(ip0, 

(wactaiw Hall, peroxca\ atu«<, Lapw, 

Diplogmptus foliaceus, March, 

During tho progress of the Geological Survey of North 
Wales Mr. Salter dcti*.cted Graptolites in tho deep-seated 
schists of Tiddyn Diewin, near IVemadoc. From their appa- 
rent stratigraphical position ho assigned them to the general 
horizon of the Arenig formation. There can be little doubt, 
however, that they are actually of Llandeilo age. The speci- 
mens from this locality preserved in the Jermyn-Street 
Museum, or figured in the Hxcology of Noith Wales'^, 
include Dicranograpfus ramoms^ Hall, Diptograptns tricornh^ 
Carr., Climacograptu^ Sc/tarenber^iy Lapw., and C, bicornisy 
Hall. I recognized the same species in a fine collectfon made 
by Mr. Hopkinson from this locality in 1873, together with 
the following additional species ; — 

DidymoprftptuB, ftp. Diploapraptuft angu’^tifolitw, IlaU, 

Gloasograptu'i lliui'kfti, Ilopk. Dkvllograptii« soxtanfl (P). HaU, 

Diplograptuft vlenttilup, JDronffn, Diplograptue Whiilieldi, Hall, 

Ireland, — The only graptolitiforous strata in Ireland that 
can with certainty be assigned to tlie Idandeilo formation 
are the schists of Bellewston Hill, County Meath, whence 
Mr. Baily proem ed DiJymograptm MurchiBoniy Beck, in 
association with Diphgraptm foliaceusy Murch., and other 

format* 

Sweden , — Tho black shales that overlie the Orthooeras- 
Limestone of Sweden, and are known as the Dic^ranoffraptm^ 
or Middle Graptolite- schists, fall into two tolerably distinct 
palfleontoloffical groups. The lower group {MurmUoni^ or 
(^eminws-Hcnists) is marked by the presence of Didgmograptm 
geminuSy His., and several allied species; and it may there- 
fore bo roughly paralleled with our British Llandeilo. Ac« 
cording to me most recent researches of Mr. Linnarason % its 
lowest beds contain representatives of the British forms 
PhylhgraptuB typuSy Hall^ Diphgraptm Nich., 

and Diphgraptm tricormsy Carr, Those pass np into a 

O 0 I dark shales tvith Didymogroptm geminusy His. ; and 
andeilo group is terminated by beds with Ohaeograpim 
Hinckeif Hopk. With the above forms occur also Biplo- 

s Memoirs (leoL Surv. England and Wales, vol. iii. pi. jdi 
t Baily, Journ. Gaol Soo. lluhiin, Jan. 1832. 
t Linnamon, ^CEfvenligt af Vatenskaps*Akademisas FBrhandUngar/ 
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graptiilne 6f the genera Diphgrapim and ClimaeoffraptuSj 
together with and Anygoprc^tm &c. 

JFVance (Sic.^-^Didgmogrc^tm Murehisont and its allies occur 
in the inferior division of the Schiste ardoisicr of Bre- 
tagne • in association with Crustacea of Llandeilo type. It 
is found also in similar strata near Oporto in Portugal j. 

[To be eontinued.] 


XXXIX4 — Description of a new Species of Acme and Varieties 
from the Conglomerate Ueds at Menton. By Geoffrey 
Nevtli., C.M.i5.S. 

Acme Foliniana^ 

Tests turrito-elonj^ata, imperforsta, comes, laevis et nitida; spira 
subrocta, pnuhilum prope apioem obtusmu oversa; anfraot. 
6 aut OJ (rarissime 7), convoxiusouJi, sutuia distinota separati, 
iniordum inferne linea incisa (more Eulimidanim) ciroumdata ; 
apertura subverticalis, BubquadrangulariB, marginibus oallo leovi 
juuctis; columellaria subreota; peristom. album, percrassum, 
duplex. 

Typi anfr. 0*5; long. 5*5, diam. 1*75; apoi*t. alt. 1*5, lafc. 1*1 
milHm. 

This was an exceedingly abundant form, often in a perfect 
state of preservation, at three different levels; a few specimejis 
had seven well-developed whorls, the otliers 6 or OJ, increa- 
sing very gradually and regularly, moderately convex, the last 
two approximately of equal breadth ; apex blunt and obtuse, 
the apical whorls with a sHglit inclination to the right (awa^y 
from the axis of the shell) ; p<3rfcctly smooth, polished, shi- 
ning, of a more or less pale homy colour, sometimes so trans- 
parent that the columella can be traced from the apex to the 
base ; suture distinct, with ^ more or less obsolete incised 
line close below it, as in many species of Eulima &c. ; aperture 
a trifle everted, subouadrate, with a remarkable, pure white, 
callous rib close to tJie peristome, imp«trting a duplex appear- 
ance to the latter ; a thm callosity joms the margins. 

I have much pleasure in naming this, the giant of its 
genus, after my friend the Marquis de Folin of Ba^yonno, 
whose researches connected with minute marine species are 
so highl^T valued and appreciated, 

Tronaslin and Lebesooixt^, * Catalogue des Fomdles ISiluneni/ 1875, 

tShMp., of NoiglibOurhond of Opofto," Q. J. fl. S. voi v. 

p. 147. 
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Type. Indian Museum, Calcutta 5 also in colL Mar<\U!8 de 
Folin, Mons. J. Ilen<5 Boui^ignat, Coorabe Williams, P. 
Joly, P. Fagot, and Colonel uodwin-Austen. 

Var. maciWa, nov. 

This is a dwarf form, apparently varying in every spe- 
cimen, and of which it seems to me impossible to grasp 
any thoroughly constant character. Taking an extreme spe- 
cimen, it is distinguished by its smaller size, by the more 
regularly turreted spire being quite upright, 0 whorls, of 
almost equal size, slightly more convex, especially the last, 
which is also proportionally very short ; aperture smaller, a 
trifle more vertical and scarcely everted ; callosity joining 
margins well developed; peristome docs not prei^ent the 
duplex appearance of the preceding, except at the columella, 
Jlare in middle deposit only. 

Long. 4*13, diam. (vix) I'/J millim. 

Type var., Indian Museum, Calcutta ; also in coll. Marquis 
dc Folin and Mons. J. Ilen4 oourguignat* 

Var. pachyeioma^ nov. 

(Ail potius A, ap. nov. 

This, unlike the preceding, is an exceedingly well-marked 
and distinct form, unmistakable at a glance, *1 think it ex- 
tremely probable Mons. Bourguignat is coiTcct in regarding 
it as a distinct species. It can bo known fwin the typic^ 
form by its much less distinct suture, by the shorter, less 
elegantly and regularly turreted spine, composed of only six 
more rapidly imereasing whorls, tne apical two compressed, 
the otlicm scarcely convex, almost cylindrical, especially tlie 
last, which is proportionally much longer, the antepenulti- 
mate one much broader than the others (not the case in type 
form) ; the apical portion of the spire considerably more 
diverted from the axis of the shell, with the aperture very 
much everted, ii^arting a still stron^r resemblance to cer- 
tain species of jEw^ma; the thick, white peristome is sur- 
round^ by a still more callous rib, especially noticeable at its 
termination^ about tlie middle of the columella, which is 
slightly oblique ; the duplex character of this outer lip is still 
more distinctly and clearly marked. This form was by no 
means uncommon, though much less abundant than typical 
A, Folimana^ with whidi it was associated. 

Long, 6 , diam, 1*9 millim. 

Type var., Indian Museum, Calcutta ; also in coll. Marquis 
de Folin ana Mons. J. Rcn<? Bourguignat. 
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XL. — On some new Sjpectee of Aromidm, 

By the Rev. O. P. CAwnniDOE, M.A., C.M.Z.S., &c. 


[Pkte XVII.] 


A SMALL collection of spiders, claofly of the genus Engonp 
(Npn*4ne and WaMcena^em^, BI.), lately received from Graf 
Eugen V, Koyserling of Glogau, Silesia^ contained four 
species which appear to me to be undescribed. Tliosc, 
together with anrjthcr very remarkable one of the same 
group, sent to me from Lisbon by Mr. H. O. Forbes, arc de- 
scribed and figured in the present paper. Those received 
from Gount Koyserling were found in different localities in 
Germany ; and among them were also examples of the follow- 
ing known species : — 


Dictyna vindisMma, WalcL^ Or- 
ssoxa. 

Neiiene ejchilarana, Cmnhr ^ Mu- 
nicb, 

livida,w»/,Glogau. 

-N~. eornuta, J?/., ()r£o\s 5rc. 

— gramimcola, Munich, 

rufipoA, f^iud ^ Lu viand A:c 

— ^ dentinalpiA, ITO., \oc, P 
iftabullinn, C, L AocA, Dux. 

— fuicjpalpi^ C. X. K*f Ologttu. 
— — rubnim, JdLf Ologau 
Batby^bantes brevipalpis, MenffCf 

Munich 

Walckenaera Shnonii, Mu- 

nich. 

— - elongata, Wtd,, Munich. 


Walckenaera cucullata, C, Z. AocA, 
M unieh and ( Hoffnu. 

— bpe\is, IKi/i., Munich, 
uialla, Munich, 
ifroDH, Mf Orao\a. 

proiuinula, Canih,, Glogau 

jHirforata, T/ier,, Orzuva 

oiiatata, ///,, loc.^ 

— pallena, tVimftr., Munich. 
alUfrottfl, Cambr , Giugau and 

Munich. 

autioa, TFiX, Danzig. 

Liuyphia decona, Cnmbr , Ipc P 
— — obiivia, Cambr.f Munich and 
Glogau. 

pallida, Camhr,, GJogau. 

— nigrina, Swtd,, Glogau. 


The following are the species supposed to be new 

NM^ene raacb tp. n., l>ax, p. A48, PI. XVII. tig. 1. 

•— Keynerliogii, .p. n., loc. P,^ .'144, PI. Xvll. fig. 2. 

— — • imeunfiit, sp. Liivlaud, p. 846, PL XVII. %. 3. 
WiUob«iww» naauta, sp. n., LUboo, j>. 847, PL XVlt. fag. 4. 
- — congeaem, gp. Munich^ p. 348, PL XVU. fag. 6. 


Fam. XhwldiUn. 

Gen. NsfiiiNGi Bl. 

NertHne ram, sp. n. (PI. XVII. fig. 1.) 

Adult male, length vciy nearly } of an inch. 

The colour of the oephalothoroXf Jalcet, mawilkB, hhium, 
and .(emum is a clear but darkish yellow-brown ; the Uga 
and jpalpi ate of a paler hue, and the abdomen is blackish 
oUve^brown. The general conTexity tit the cepbalotliorax is 
somewhat depressed; hut the caput is well rounded on all 
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sides, and the profile of the clypcus (which considerably ex- 
ceeds in height half that of the facial space) continues the 
curve of the prolile of the occiput ; tlia profile line behind the 
occiput exliibits a very slight depression ; on the caput and 
clj^us arc some prominent hairs. 

The ej/es are small, and, excepting the fore-centrals, which 
are very small, arc of equal size; those of the hind-central 

{ >air are considerably nearer together tlian each is to the hind- 
ateral eye on its side, the interval being wo more than an 
eye’s diameter, which is also the same interval as that which 
separates them from the forc-centrals ; those of each lateral 

S air are placed obliquely on a tubercle ; the fore-ccntrals arc 
ark, indistinct, and contiguous to each other. 

The leffs are of tolerable lengtli and rather slender ; their 
armature had been almost entmdy denuded, but it appears to 
have consisted of hairs only. 

The^a^i arc short ; the radial joint is stronger, but scarcely 
longer, than the cubital, both being very short ; the former 
spreads out a little in front, but has no projection or apo- 
physis ; it is furnished with some bristly hairs, the longest 
ana strongest of which are on the outer side ; the digital joint 
is of moderate size, and has a strong lobe or prominence to- 
wards its hinder extremity on the outer side; the palpal 
organs are moderately complex ; at tlieir base on the outer 
side is a prominent, afiiiost circularly curved, corneous process, 
and at their extremity are two or three small, blunt, projecting, 
corneous points. 

The foleea are long, strong, and i^oatly inclined back- 
wards to the labium ; tlicy are also a little divergent at their 
extremities. 

The Momm is of tolerable size; its shape is a regular 
oval, its surface glossy and very sparingly clotned with hiwrs j 
and it projects a little over the base of the thorax. 

This spider is allied to Neril$ne Huthwaitiiy Cambr., which 
it resembles very much in general colouring and appearance : 
but it may easily bo distinguished by the much shorter radial 
joint and much larger digital joint of thc Mlpus; the struc- 
ture also of the palpal organs is entirely different. 

A single example was Sfmt to me for examination by Count 
Keyserhng, by wnom it was found at Dux. 

Neri^m KeyBerlingit^ sp* n. (Ph XVIl. fig. 2.) 

Adult female, length of an inch. 

The whole of the fi>re part of this spider, including the legs 
and palpi (which are a little the palest), is of a clear yellow 
colour ; and the abdomen is pale straw-coloured. The cephah^ 
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fhmut in of a xatlier ^tteoed fwtn ; tlie (mtAle line foima a 
aligbtiy carved alope to the ^es, toe depeaidon behind the 
poapnt being eaceediogly alight. The normal grooves and 
indicmtatioas are fitirly marked, and are also indicated by con- 
ver^g linea of a dusky hue. 

l^e are of tolerable siae and not very ungual ; they 
axe rather closely gtonped; those of the posterior row are 
equidistant from each other, being separated by a oentral- 
ejre’s diameter, each of the central eyes being also separat^ 
^ a similar space from the fore-central oye opposite to it. 
Those of each lateral pair are contignons to each other, and 
are seated obliquely on a black taoracle ; those of the fore- 
central pair are on a large black spot, and ore separated from 
eadi other by nearly hidf a diameter. 

The Ua$ are moderate in length and strength (4, 1, 2, 8), 
fomtsheo with burs, and a very few slender prominent 
bristles. 


The^&sr are long, strong, very prominent towards tbeir 
base in front, a little divergent, and armed with strong sh^ 
teeth on the inner sides, a row of hve (the stronj^t) being 
placed along the outer edge, and three along the inner ed^ 
of the fpoovt in which the fang lies when at rest. On the 
outer sides in front are some tinnnte pilifmous tubercles ar- 
ranged in two or three kmgitodinal lines. 

(Hie maanUeB are long, strong, somewhat obtusely poinled 
on the inner extremities, and inclined towards the labiwn, 
which is of a aemioironlar form, 


The aidom»n is oval, broadest bdbind, and projects over the 
base of the oephalothorax ; it is of a pale straw-yellow colour, 
l^nly dotbed with fine hairs, and marked wito fonr small, 
romtO) re^brown, impressed spots near the middle of the 

r itstde. fcraiing a trapezoid) whose posterior is longer than 
antanor idde; a soo^-black htoKcn sta^ bisects the 
npnetaide in a longitudinal direction, the binder pi^ being 
lanqed of two elongate anow-head markings, fidlowing eaen 
0^ in «loM contact, the posterior one merging in a large 
nenty-bleekinatedi some little dintaaee above the q^iunen. It 
is probable tW in a series of examines tome variations in this 
psitteto would he exhibited. The genital apertnre is small 
ai^ idwrnotetistw in form, but has no prominent proeess con- 
nect with it } jnst in mint of the S|»nneie is a carved lip- 
ibid in the integoteent, having every uipearanoe oi being 
tire apttrtnre leading to one or two spirades (bnathing- 

***^^^«tta«i{)les of this ifine and distinot species were com- 
mised hi tibe collecUon of spiders teoeived for examhmtio& 
Ann, <6 Mag. M. BVt, Ser. 5. Vol. iv. 86 
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from Count Keyserling, hr whom they were found in Ger- 
many ; but the precise locality is unknown to me. 


Nerfine iracunda^ sp. n. (PL XVII. fig. 3.) 

Adult male, length slightly over 1 lino. 

The cmhahthorax is of a dark yellow-brown colour, and of 
a somewhat oblong-oval form, broad at the fore part, and the 
lateral constriction on the margins, at the caput, oxciw'dingly 
slight. The profile line forms a tolerably oven, though very 
slight curve ; the ocular areaslo|)Cs forwards; and tlie clypcus, 
which projects a little, is less in height than half that of the 
facial space. 

The arc all seated on tubercles ; those of the lateral 

J )airs rather strong ; they are not verjr large or grt*atly dif- 
erent in size, those of the anterior (or tore-central) pair, which 
are a little the smallest, are separated by a small but distinct 
interval, those of the hind-central pair are divided by rather 
less than a diameter’s interval, that which separates each of 
them from tlie himl-lateral eye on its side being about equal 
to a diameter. The curves of the two rows of eyes are 
as nearly as possible equal, but directed in opposite directions, 
and enclosing a transverse oval space ; those of each lateral 
pair arc placed very slightly obliquely. 

The legs are rather long, slender, 4, 1, 2, 3, furnished with 
hairs, and one or two erect bristles only, and of a pale orange- 
yellow colour. 

The paljpf arc sliort ; the digital and radial joints browm. 
the rest similar in colour to the legs. The cubital and radial 


joints arc very short ; tlie latter is the strongest and has its 
fore extremitv on the upperside produced, but very slightly, 
into a somewhat pointed termination ; and there is also a pro^ 
minent point on the outer side : the digital joint is of moderate 
size ; it has a small, blunt, somewhat tooth-Uke projection at 
its base ; and on its outer side is a prominent, somWhat ele- 
vated sulmngular lobe. The palpal organa are complex and 
well developed, but present no v^ noticeable processes. 

T)x% fakes are powerful, prominent near their base in front, 
divergent, and greatly cut away on the inner side of their 
fore half— so far as I could see, destitute of teeth, exciting a 
bluntish one at the extreme inner point near the insertion of 
the fang. The outer sides in front are furnished with minute 
piliferous tub(»*cles. The colour of the falces is similar to 
that of the cephalothorax. 

The maxiltm are like the falces in colour: tlicy are stremg, 
moderately lon^, rounded on their outer siaes and at the ex«* 
tremities, and inclined towards the laUum^ which is dhort, 
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somewhat roundly trancated at the apex, and of a dark black- 
brown hne. 

The sternum is similar to the labium in colour. 

The €d>dimen is nanovr oviform, glouy and black, and 
thinly clothed with hairs. 

A single example of this spider, which is allied to Nerf’ine 
conigera^ and N. tnnotwtfte, Cambr.j was received 
from Count Keyserling, by whom it was found m Ltlvland. 


Oen. Walckenakba, Bl. 

WalckenaMra namta, sp. n. (PI. XVII. fig. 4.) 

Adult male, length -f, of an inch. 

The cephalothorax, legs, palpi, and falces are of a light 
rather orange-yellow colour, the tibim, tarsi, and metatarsi 
of the legs being a little the palest, and the caput slightly suf- 
fused towards uie fore part on the appentido with a dusky 
brownish hue. The caput is elevated, and the fore extremity 
of the npperside projects forwards in a somewhat curved 
and tapering form^ tenninatiug in a round knob connected 
witli the main portion by a narrow neck-like oonstriotion, and 
giving it a very nose-like appearance j the fore part of the 
caput, as well as the knob, is furnished pretty thickly with 
hairs ; there are also a few shorter ones along the upperside of 
the caput, directed slightly backwards. The thorax is a little 
^bbous alx>nt the miwUe of the upperside. 

The eyes are small, seated on blaok spots, and in the usual 
four pairs ; the lateral pairs are one on each side, towards the 
fore extremity of the caput, at about the thoracic level ; the 
fore-centrul pair is in front, between and on a level with the 
laterals ; the eyes of these three pairs are respectively con- 
tiguous to each other, while those of the hind-central pair are 
wide aplurt, one on each side of the produced part of caput, a 
littie bwind the neck or oonstriotion. 

Um are slender, not very long, furnished with ordinary 
hairs, and a few erect ones on the upperside of the tibiss and 
metatarsi. 

Theyxr^t* are moderately long ; tlie cubital joint is rather 
long and slightly clavate ; the radial joint is short, but has 
its fore extremis produom into a longj tapering, twisted, 
sluurp-pointed, rather prominent anophysu. The length of 
tihis joint and ite apophrais is about equal to that of the 
ouhitM joint. The dt^eptw joint is of moderate size; and the 
palpal organs are prominent and rather complex, but have no 
ve^ temarkalde proeesses. 

Ihe abdomen is oviform ; it projects but slighter over the 
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base of tbo oepbalothorax, and is jet-black, thinly clothed with 
hairs. 

A single example, in excellent condition, of this very 
remarkable little spider was kindly sent to me, from Lisbon, 
with numerous other spiders, by Mr. II. (,). Foibea. 

WaUtkena'ira conffmera, sp. n. (PI. XVII. fig. 5.) 

Adult male, length 1 line. 

The cephaloAorax is of a deep rich black-brown colour, the 
lege orange, and the alxlomen jet-black. The caput is elevated 
into a moderate-sized, well-rounded eminence ; the height of 
the clypeus is a little over half that of the facial 8j)ace; it 
slopes forwards following the same line as that of the loro 
profile of the eminence on the caput. The upper (or hind- 
central) pair of eyes are seated on the fore part of the upper- 
side of the eminence, and are separated by an eye’s diameter. 

’J’he lege are slender, of moderate length, 1, 4, 2, 3, and 
furnished with hairs only : if any other armature was ever 
present it had been rubbed off before tlie example came to 
hand. 

The^JJp* are moderately long, slender, and of a yellow Colour, 
excepting the digital joint, which is dark yellow-brown. The 
cubital joint is slightly clavate and bent downwards ; the radial 
joint is stronger than the cubital, and has its fore extremity, on 
the upperside, produced into a long, somewhat tapering, and 
curved apophysis, whose broadly obtuse point is duectra out- 
wards across the middle of tlie digital joint, and a little turned 
upwaids on the lower edge; within the curvature of this 
apophysis is a strong, not very long, obtuse^ prominent process 
also directed outwards; and in mmt of it (though it was 
difficult to see its exact origin) is a small, sharp-pointed, 
spinc-like proiection ; numereus bristly hairs issue mm tlie 
outer side of the radial joint, chiefly towards its hinder part ; 
the digital joint is oval and of tolerable sine ; the palpal organs 
are well developed and complex ; they are closely enoiroled 
near the middle with a block spine ; and a more slender one 
coiled in a circular form is situated at their extremity. 

The meueillm are of an olive-brown hue, the kinum blackish 
brown ; the sternum is glossy and blaok-laown: and the 
men, which is also glossy, is jet-black, rather large, conaidcar- 
uh\y convex above, and vc^ sparingly clothed wfth hairs. 

This spider is closely atlieu to Walckena^ pre^raeiUe, 
Cionbr., but is larger ; the legs are also shorter ; the eminenee 
on the caput is of a more rounded form, and leas sli^ng 
in profile botli before and behind ; the two eyes seated on Us 
summit are also nearer together. The paljri are some'irhat 



On new JSjp^m qfl^pidafiiemfrtm Jupan^ 340 

simQar to thoae of that species ; but the radial apophysis is 
shorter^ atotiter^ and more obtuse at its extremity, the process 
also within its curvature is straighter, shorter, and stouter. 

It is also allied to Walchena$ra erythropae^ Westr., though 
the palpi, as well as the eminence on the caput of this last 
species, differ in structure, the digital joint being larger, the 
radial ajiophysis less strong at its extremity, the process witliin 
its curvature longer, more prominently turned upwards, and 
furnished with a cusp-like point at its end, 

A single example received for examination from Count 
Keyserling, by whom it was found near Munich. 

EXPLANATION OP PLATE XVH. 

PVir. L JSfMne ra$a, sp. n., d*, p. 843. f>u3i:« a, profile, without legs or 
palpi ; b, firont view oi eyes and falces ; r, left palpas, sideways, 
above and a little underneath in fW>nt ; curv^ process at base 
on outer side of palpal oigaus, ftom in i^nt ; e, natural length 
of spider. 

2. Nsrtbm KeyeerUngii, sp. n., $, p. 344. Germany, o, profile, 
without Mtts ; hf firont view of eves and falces; a, hinder extra- 
mi^ of abaomen, from undemeatn ; d, aaiue as c, in profile ; fold 
in nont of spiimers, supposed to conceal spiracular orinoes ; y, 
the same as x^ in profile ; a, genital aperture ; /, natural length 
of spider. 

JPiff, 3* Nsrtsns «rootiNdh, sp. n., <f , p. 34C. Luvland. a, profile, with- 
out legs or palpi ; b, mmt view of eyes and fidoes ; c, left pidpus, 
fi?om outer idde, rather in firont; a, ditto, in m>nt, ratner on 
inner side; e, natural length of smder. 

JFI^. 4. WvkkmamL mwta^ sp. n., p. 347, Lisbon, n, right palnus 
on outer side; 6, humeril, oubital, and radial joints m left 
palpus, from in front : c, profile, without legs or palpi ; natural 

bn^ of spider. 

JFVg. 5u WaickeHmra eommsmf sp. n., g (profile, without Im or palpi), 
p. 348. Munich, a, caput, from above and behiud; 4, left pal- 
pus, from above and rather in fironi ; c, radial joint of ditto ; d, 
natural length of spider. 


lLlA.-^De$Qrmtion$ of nw Speoiee of Lepui^iera from 
Jepan. Authue G. Bctue, F,L,|5*, F,Z*S., Ac. 

This mctiis deseribed in the present mper wete mostly pre- 
sented to the British Museum W Mr« Uenry Pryer of Yoke- 
heiM, who colleoted them in mt locality, Amon^t them 
Sfre imKny species of great interest, exhibiting marvwous re- 
semblsnoe to wetbkuown Europe^ t^itst one or two 
show greeter siimlsrity to foi^s oocundng in the Now 
WovU. 
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One ineect in Mr. Fryer’s collection I was much surprised 
to fin^ «TOn examination, to be ab 8 olutel 7 identical with a 
West-lnman form: I allude to Ooniti$ fraciifera. As the 
Indian species of Ooniti* seeni to be constant to locality, the 
various mtms being nearly allied and limited in their range, 
it is very strange to find a form common to St. Domingo and 
Jamaica in Japan. 


Sphingidis. 

1. Acomeryr metanagn, n. sp. (no. 217). 

tt. Rather larger than A. aeriretu J ; coloration inter- 
mediate between it and A. ancetm ; markings of primaries and 
entire coloration and marking of the under surface almost as 
in A. naga — lilacine grey, clouded and banded with fuligi- 
nous brown ; wdugs tinted upon the disk with ferruginous ; 
primaries witli a lunated belt dividing ofiT the basicostal area 
and an oblique darker belt from the costa just beyond the 
middle to the external border, both fuliginous brown; the 
usual transverse undulated dark brown lines; outer border 
smoky brown, undulated internally, intersected by a grey 
striate from the sulicoBtal furca to the second median branch ; 
a triangular subapical marginal dark-brown spot ; secondaries 
greyish, becoming reddish on the disk^ which is crossed from 
near anal angle by a dusky bordered lilacine streak, followed 
by a rather broad fuliginous outer border, which tapers to the 
anal angle ; thorax, excepting the tegulsr, red-bmwn ; margins 
of abdominal segments red-brown; anteimn sordid white. 
Kxjianse of wings 4 inches. 

2 . Pergeaa mongoJiana, var., Butl. (no. 219). 

Differs from the ordinary Japanese examples in its much 
deeper coloration above, the absence of the pale patches at 
apex and on the disk of the primaries, and in the bright red- 
dish coloration of the under surface. In this last cimraoter, 
however, it agrees with the type from Mongolia. 

8. Triptogon sptrMits^ Mdndtr. (no. 205). 

We have received a pair of what appears to be this species, 
agreeing fairly with the published figures, and therefore 
estahlisnme the entire distinctness of my^ T. pieaipmni*. 
Although 1 could not hesitate to describe an insect so entirely 
distinct in coloration and marking as T’.jptbeipenttw tl^ 
liguie published by Mdndtrids, it is satisfactory to be able to 
confirm the validity of the species by comparison with aetttai 
specimens. 
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SjyvBiiiilA. 


4. lUiberii »6mu)^, Walker (no. 243 B). 

This inaect has now come from Yokohama. 

6. I¥oerit jfiineratie, sp. n. (na 244). 

l^p pn^lish brown, the fringes paler ; the disk of secon- 
daries whitish and seminjaline ; abdomen black, claspers and 
proboscis bom-yellow; a whitish extruded anal tuft. Ex- 
panse of wings 9 lines. 

Arctiidn. 

6. l^loBoma hvcotltorax, Felder (no. 288). 

This species is new to Japan. 

7. Sjtilaretia impanlia, var., But), (no. 286). 

The male now sent agrees with the typical female in 
spotting, but the female sent with it agrees more nearly 
with the typical male ; it is therefore clear that, as in the 
European si^ecies, the Japanese Hpilarctim vary considerably 
in tile number of spots upon the wings. 

8. Sptlart^ tnaqualia, n. sp. (no. 294). 

(f. Wings above pale buff, becoming pink towards the 
inner margins; a black spot at the superior angle of each 
disooidal cell : primaries with a spot in the cell, two or three 
close to innmr margin, near to wltidh commences an oblique 
wries from the centre of the marmn to the lower discoiual 
interspace, where it meets a series cn abbreviated black dashes 
running to the apex ; a second less distinct aeries of similar 
dashes between the oblique series and the outer margin ; 
secondaries with a spot on tiie disooidal interspace and four 
near the anal angle blackish grey : thorax white, the head 
and Shoulders tinted with buff: abdomen carmine, with lateral 
black dots and fringe of oobreous liairs; antennee bkek. 
Wings beloBr nearly as above : body below whitish, the collar 
and of the ;^pi carmine ; upper surface of palpi and 
of front mgs and the and knees of the other legs black. 
Expanse of wings 1 inch 4 lines. 

$ . Wings above semitranspaient white, tinted with pale 
buff at the wrders ; a blackish spot at the superior angle of 
each disooidal cell : primaries with a double series of abbre- 
viated black datiifls tm in tiie male, but without the oblique 
senes of spots or other npots noted as existing in that sex : 
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secondaries with a spot near the apex and a s^nd near the 
anal angle ; thorax and base of abdomen white ; re maitider 
of abdomen nink, but with the anal segments pale bafr, a 
series of black spots on each side ; head slightly yellowish ; 
antennas black* Wings below as above : body dcIow whitCj 
venter black-spotted, anus buff; collar and fringe of palpi 
pink ; upper surface of palpi and of front legs black ; upper 
surface of the remaining legs brown. Expanse of wings 
1 inch 10 lines. 

The female at first siffht looks almost like S. rhodophUa^ 
whereas the male agrees oetter with 8, obliqua. 

9, Sjpihrctia roeacea^ n. sp. (no. 289, <f ). 

Primaries above fawn-colour, with the borders and veins 
pale creamy buff ; the basal tliird of costal margin black ; a 
small s{)Ot at the superior angle of the cell, a second on the 
costa beyond it, a third just above the bond of the submedian 
vein, an oblique series of black spots from inner margin to 
apex, interrupted at the fourth meuian or lower radial branch; 
an abbreviated series of black points near the outer margin : 
secondaries rose-coloured, with the margins buff; a large 
black spot at the end of the cell : thorax cream^ooloured ; 
head woy ; antennsd and eyes black ; abdomen rose-coloured, 
with dorsal and lateral senes of black spots. Primaries below 
bright rose-red, with the outer and inner margins and a patch 
at ^al third of costa ochraceous^ base whitish, a black spot 
at the end of the cell, a broad interno-median longitudinal 
streak and an oblique series of spots from the latter to the 
apex black: secondaries rose-coloured, with yellowish borders: 
a black snot at the end of the cell ; body whitish, palpi ana 
coxes ana femora of anterior and middle legs earn^e, tibies 
and tarsi of hbd legs blackish, venter laterally spotted with 
black. Expanse of wings 1 inch 9 lines. 

The insect sent as the female of this species is 8. sena/o- 
punctata of Motschulsk^, the male of which we previously 
possessed ; the sexes ol that species do not differ either in 
size, form, or colour, w’^hei*eas the insect now descril)^ differ 
in all of these points, its chief resemblance, indeed, con- 
sistiug in the presence of the black basicostal streak on the 
primaries. 


Uthosiidie. 

10* Cpana deeipiene^ n. sp. (no, 1126). 

Primaries sordid white, with broad chocolate costal border 
not quite reaching the base, a dusky-bordered, irregular, sub- 
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luuutl; twle sandy yellowisli stripe, and a second across the 
disk, ciioBe to the exteraal tx>ider ; the veins upon the broad 
centm area enclosed by these two stripes dotted with oliva- 
ceous ; external area limited internally by a series of black 
>-shaped marking, almost forming a zipsag line ; external 
angle clouded wito olivaceous; frinm obliqumy streaked with 
ferruginous ; an oblique curved aiscocelialar black dash ; 
costid margin yellowiw, spotted with olivaceous : secondaries 
shining white, with slightly brownish external area, broadest 
at apex: body white. Under surface sordid white, primaries 
broadly suShsed with grey ; a discal series of blackish semi- 
circles near the outer mar^n ; fruige as above. Expanse of 
wings 1 inch 7 lines. 

'J^is species wonderfully resembles the New-Zealand genus 
Dedana, 

11. MiUoohrttta torrens, n. sp. (no. 266). 

Primaries bright omnge, with costal and outer maigins red; 
two black dots at the base ; two blackish irregular lines upon 
the basal half from inner margin to subcostal vein : secon- 
daries yellowish rose-coloured, with bright rosy border: fringe 
of all die wings ochreoua : tWax reddish orange ; abdomen 
bu£ with dorsal imd lateral series of black dots. Under 
surface pale rosy, with the borders of the wings brighter iu 
colour ; body yellowish. Expanse of wings 1 inch. 

12. Sgstropha ntvdaa, n. sp. (no. 270). 

Bnow-white, wings sericeous ; primaries below pale brown 
widi white hdnge ; anterior and middle pairs of legs brownish 
above. Expanse of wings 1 inch. 

Votodontida. 

13. Staurepua n. Bp. (no. 821). 

Closely allied to S.fagiy bnt smaller, the ground-coloul' of 
the win^ more uniformly reddish brown, the basal pale area 
of primaries much less defined; the whitish border below 
oblate. ^ Expanse of wings 2 inches 2 lines. 

This is, of course, nothmg but a small I’^resentative race 
of B. fj^i ; the caterpillar, probably of this species, from 
Hiogo, is black with castaneous head. 

14. JPsndea otnerea, n. sp, (no. 831} . 

^Nearly allied to P. aikkima, with the same markings, but 
much smaller, altogether greyer, and witli the yellow tqpotH 
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on the disk of primaries replaced by 8now>white onto ; the 
primadies and tnorax, seen as a whole, are distinctly asli- 
coloured instead of greenish brown. Expanse of wings 
2 inches. 

This species is of the same general tint as PJiaUra ai^mata ; 
but the l»dy is browner ; it and “ Heterocampa " afkktma are 
decidedly best placed in Pertdea, witli which they appear to 
agree in all essential points of structure. 


Pai-bca, n. gen. 

Allied to Cletqm, but with the palpi nearly twice as large 
(giving the genus quite a Deltoid character), and with the 
antennso less widely pectinated, with the apical fourth simple ; 
body slightly more slender and decidedly longer. Type P. 
rufeecme, 

15. Pahea mfmena, n. sp. (no. 1067). 

Primaries above clay-coloured, shmmg; the basal and 
external thirds dusky and edged with a pale line, so that the 
central third forms a broad belt, expanding upon the costa, 
and enclosing a blackish discocellular spot : secondaries pale 
shining brown, the external half being uistmctly more dusky 
with dchned inner edge : thorax clay-coloured, abdomen pam 
brown. Under surface pale cupreous brown, shining ; wings 
with indications of a blackish discal line and witn black 
discocellular spots. Expanse of wings 1 inch 3 linos. 

iNonRiDiA, n. gen. 

Allied to Inguro, (/. reourrena), but the wings broader, the 
secondaries altogether larger ; antennm simple, palpi slightly 
more slender j hind legs quite as strongly quadrispiuose, but 
apparently rather loss densely hairy ; pectus covered with 
long coarse hairs. Type I. abroatoUm. 

16. Jnguridia abroatclina^ n. sp. (no. 782). 

Dmk brown, primaries above clouded with greyish \ the 
discoidal spots and a large rounded spot below me oell in^- 
(»ted by black outlines, and enclosed ny two transverse black 
lines, which indicate the central belt ; a pale gnj submar* 
ginal line and a black marginal line formed or confluent 
lunated spots; head and thorax pale and silvery, abdomen 
dark greyish brown. Under surface dark brown, shining: 
wings with a darker discal line and pale fringe ; tlie fringe of 
seornidaries almost wholly white. Expanse of wings 1 moh 
1 line. 



lippiioptera from 

This Spsoiea, thoogh umilur in ^eral tint to the allied 
genus /n;^ra, is even more Uke Abrotiola in pattern and 
colwation. 

17. Loph{^pUry» Prytri, n. sp. 

Near to the “ Notodonta 5swer«'» of M^n^tritSs, but shorter 
in the wings, with more prominent scale-tooth from the inner 
margin of the primaries, and y^ith the central belt and discal 
spots on^ these wings more sharply defined. Expanse of 
wings 1 inch 5 lines. 

L, Sievorni is carefully figured; and therefore, although we 
do not possess the species, I have no difficulty in charac- 
terising the Japanese insect ns distinct. 

Drepannlids. 

18. Orela aunpea, n. sp. (no. 348}. 

9 . Allied to 0. calida (III. Jjep. Het. pi. xxii. fig. 6), sise 
of the male of that species, and of the same general colour 
above — laky brown, mottle with grey; wings crossed by 
two grey lines^ wider apart than in 0. oalida, the outer one 
on primaries incurved and funded by an ill-defined yellow 
line which runs to apex ; fringe and margin of secondaries 
bright ferruginous t body pale whitv brown, the metathorax 
and abdomen slight^ rosy; head and antenna ochreous: 
collar rosy brown. Wings below bright ochraceous, clouded 
with rosy reddish, reticnlated and dotted with lilacine grey ; 
a curved discal line of the same colour across the primaries : 
body below creamy yellowish ; anterior legs bright reddish 
orange ; other legs golden orange. Expanse of wings 1 inch 
B lines. 

This species should be placed between 0. oalida and 0. 
pulehripea. Drepamlidea jHtUwlmf Motsclmlsky (no. 84fi}, 
is a QaUidri^na. 

Satamiid*. 

19. TVopeso oHmOy n. sp. (no. 323). 

i . Wings above pale yellowish green *, white at the base 
and along the abdominal border of secondaries ; the usual 
small oval ocelli dosing the discoidat cells; a slightly sinuous 
yellowish olivaceous disoal stripe from costa of primaries to 
abdominal margin of seconduaes ; fringe pale sandy yellow : 
primaries with a second, irregnkr, oblique, subbasal, yellowish 

* I'roIwUy eaiwaid-gnMn when fraih fma the ohryealk, se diere an 
tnieeB of this colour on the uudonido of the wiuga 
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olivaceouB stripe ; costal border sordid plum*K^lour) densely 
irroreted in front with white scales^ and bounded b^ind by 
a black stripe : body white ; the hcad^ collar, margins of 
the thorax and abdomen slightly yellowish ; a broad belt of 
dark plum-colour across the prothorax and tegular ; ontennss 
bright testaceous ; hind margin of eyes red. Wings below 
witn an undulated discal line in place of the sinuous stripe of 
the upper surface ; body beIo% sordid white, jialpi and legs 
rosy. Expanse of wings 6 inches 10 lines. 

Tliis beautiful miecies most nearly agrees with the Mexican 
T, dictynnaj but cuffers in the absence of the conical chocolate 
patch uniting the ocellus of primaries to the costal border, in * 
the more wavy discal striiie, and the presence of a second 
stripe towards the base of tiie primaries. 

Linnaeus evidently confounaed T, dictynna with jT. luna : 
for although, in the 10th edition of his ^ Systema/ he quoted 
Catesby’s figure of the North-American insect and Petiver’s 
representation of the same species as illustrations to his brief 
diagnosis, yet for the fuller desermtion given in the * Museum 
of Ulrica ’ he quoted Clerck’s ^ leones ’ first of all ; and the 
figure in the latter certainly represents the Mexican species* 
inasmuch as tlie wings are crossed by a well-defined discal 
stripe* It is probable that bofh dosenptions are taken from 
the northern type. 


20. Narosa culta, n. sp. (uo. 771). 

Primaries above pde pinky brown } an irrogoiar transverse 
subbasal oUvaoeons line followed by a liroad unequal oentrd 
olivaceous belt, a line of the same colour parallel to and ini'' 
mediately beyond the central belt ; a black oblique patch just 
beyond the end of the cell, and above it one or two lit^ brown 
lines ; a rather broad olivaceous discal belt, indistinct towards 
the inner margin; a subcouduent marginal series of black 
dots ; secondanes pale silky brown, with a dusky marginal 
line : body pale brown. Primaries and pectus below shming 
greyish brown ; secondaries shining whitish, with indistinct 
irregular dusky discal line, a discocellular Innule and an 
interrupted margin^ line blackisli : venter whitish. Expanse 
of wings 1 inch 1 line. 


LasioompidjB. 

Mr. Fryer has imt home a pair of a curious variety of CSHotut 
in which the bands are fen^oginous instead 

blackish. 



Lept^cpferafitm Jt^a. 
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EtptaUto. 

21. Oorgtjttt mphonica, n. op. (no. 236). 

PrimarieB aboTO oUve>brovrn, shot with roae^lour towarda 
the outer margin ; the anbbasal area darkest, marked witli two 
unequal white dots placed obliquely ; a spot closing the cell, 
an irregular discal aeries doubled above the median vein, and 
a mar^nal series deep olivaceous : secondaries greyish brown, 
shot with rose-colour ; fringe brown, spotted in the middle 
with cream-colour : thorax olivaceous ; abdomen greyish 
brown. Under surface bronzy olivaceous, tinted with rose- 
colour. Expanse of wings 1 inch 4 lines. 

Cymatophoridv. 

22. Cymatophora plumhea^ n. sp. (no. 625). 

Silvery grey, primaries more metallic and less brown in 
tint than the secondaries ; basal area crossed by six parallel 
blackish irregular lines, the three outer of which are thicker 
and more distinct than the others ; a widely sinuated blackish 
line beyond the cell^ followed immediately by two or three un- 
dulated parallel white-mai^inod grey lines ; veins on the disk 
alternately black and white; outer border broadly dusky, 
crossed by a white line limiting the dots on the veins ; a wavy 
marginal blackish line; fringe sordid white, traversed by 
a dusky line : secondaries pale brownish, with broad diffused 
brownish external area, a whitish discal stripe, and a well- 
marked blackish dorsal tuft: thorax white, speckled witli 
black, giving it the appearance of the colour of the pri- 
maries. Under surface pale whity brown, shining; a white- 
bordered dusky discal stripe; pectus wnite. Expanse of 
wings 2 indies. 


toonkycoidK. 

BEtoSTiCTA, n. gen. 

Allied to AimnyotOy but differing in the mudi more elon- 
^ted form of the primaries, giving it quite the aspect of a 
JNotodont: palpi nmcli broader than in Aeronycta, legs haiiy; 
pectus dothed with long hair. Type B. extenaa, 

23. BdotUeta egttmaa, n. sp. (no. 739). 

Pale greyish brown; primaries indistinctly banded with 
bronsy brown ; .the ducoiad spots black-edgm ; two widely 
divergent irregular white-edged black lines across the wings ; 
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an oblique black litura between theee lines and Ix'low the 
orbicular spot ; veins on the disk alternately black and white, 
a series of more or less sajpttatc interneural black streaks along 
the external border, most prominent near external angle, 
limited internally by an ill-defined whitish line ; an undulated 
marginal black line, fringe sordid white ; thorax whitish : 
under surface whitish, primaries and pectus tinted with pale 
pui^lish brown ; wings sliining. Expanse of wings 2 inches 
2 lines. 


24, Acronyeta eonaanguis^ n. sp. (no. 6.S7). 

Close to A. menyanihidia^ but decidedly greyer, the sagit- 
tate marking near external angle of primaries more distinctly 
and neatly formed, as in A. fridena, the s-lik« marking at 
the base replaced by a black-edged H-shapod brownish mark- 
ing Expanse of wings 1 inch 7 lines. 

The secondarieb of this species are decidedly browner than 
in A, manyantMdia, m<\ there is a nell-<lcfined pale brown 
discal stripe. 


Leueaniidn. 

25. MytMmna deparca, n. sp. (no. 703). 

Allied to M, pfacidn ; primaries pale greenish buff-coloured, 
external third ferruginous, crossed longitudinally by grey 
veins spotted with mack, and transversely by a somewhat 
angulated dark-edged yellow line limiting the external border; 
inner edge of the external third regularly undulated, a slightly 
darker rermginons undulated line just inside it across the 
disk; two ^minatod dark ney lines, converging towards 
costa, upon me basal area, a black dot between these within 
the cell, and a second below the cell $ discoidal spots outlined 
in ferruginous, the reniform placed upon a ferruginous nebula 
from which a streak of the same colour runs to the inner 
margin ; fringe rosy ferruginous, traversed W a grey line and 
spotted with ochreous : secondaries bronzy brown, darkest at 
outer border : fringe rosy, with yellow basal line : body above 
greenish buff-coloured, the centre of the thorax aud 'fritige 
M the abdomen ferrugitions ; antennte with brown peen- 
nations. Winga bdow shining whity brown, with ferru^nous 
borders, blackish discocellular spots, a dusky submargiusl 
line; primaries clouded with gtwish brown: body below 
ferruginous; palpi and upper surmce of front legs purpliijj 
brown, tarsi yellowish: other 1^ above blackish, babded 
with white, below ochreous. Expanse of wings 1 in^ 
7 lines. 



Ltpiicpt«ra/rm Jt^n. 350 

36. Leueania Loreyi^ Dapondiel (no. 648). 

1 at first thongHt this species distinct tt<m the European 
form ; but a close comparison under the lens has satisfied mo 
that it is only a slightly rubbed example ; all the markings 
are the same. 

27. Leueania extranea, var., Gu<Sn. (no. 647) . 

This is a sincularly sandy-coloured variety which at first 
sight 1 was inclined to believe a distinct species ; I have, 
however, found a specimen similarly coloured in the collection 
from India. 

28. Nonagria twr/iw, n. sp. (no. 656). 

Whity brown ; primaries with a curved series of black dots 
beyond the middle ; thorax darker brown : wings below pnler, 
shining, with blackish marginal dots, discoccliulars and an 
indistinct discal line grey ; body below brownish. Expanse 
of wings 1 inch 4 lines. 


Zylophasildn. 

29. Xylophatna acifula, n. sp. (no. 751) . 

Primaries above clay-brown, sericeous, traversed by three 
very irregular paler lines— the innermost lino limiting the 
basal thira, subangulatod, spotted with black, the central line 
oblique discal, dentate-sinuate, with the denticles represented 
by pale-edged black dots u{>on the veins, ontennost line irro- 
gnlarlr undulated, limiting the external border, Imnded in- 
tanialiy on costal liorder by an ill-defined greyish difinsed 
spot or nebula ; one or two black dots on the costal margin, 
and a series between the veins on the outer margin ; secon- 
daries shiningfuliginous brown, wifii pale argillaceons, traversed 
by a dusky lino; thorax red-brovp, with the front of the 
collar pale ; abdomen fuliginons, with reddish fringe. Under 
surface Miginous ; wings paler than the thorax and shining, 
outer border whily brown ; disoocellnlar spots and a discal 
stripe dark brown ; a margmal series of Mack dots, costa of 
primaries tawny ; coxte and fringes of legs piumlish brown ; 
venter whitish, with lateral blac£ spots and yellowish fringe. 
Expanse of wings 1 inch 6 lines. 

80. Dipterygia cali^nosa, Walker (no. 659). 

Olosely alliad to D. mnaetri, but lar^ and mnch darker, 
less red in rint, the ^ique nndulated outline of the dark 
area less oblique, and consequently with shallower sinuatioas ; 
body altogether of a more smoky tint; under surface shining 
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grey, the poetmedian line much lees strongly defined imd 
placed at nearly twice the distance from the outer margin. 
E^^anse of wings 1 inch 8 linos. 

Referred by Walker to the genus Uadma. 

Apameidae. 

31. Apamea Nmhata^ n. «p. (no. 749). 

Primaries sandy whitish, mottled with grey, the central belt 
represented by two divergent undulated geminate black lines 
enclosing the diacoidal spots, which are also outlined in black ; 
reniform spot dark grey ; an abbreviated black geminate litura 
close to the base, the costal area between the latter and the 
central belt suffused with dark eprey ; ai*ea between the central 
belt and the irregular outer border blackish, excejiting at inner 
margin ; outer border whitish, with widely bisinuate internal 
edge, a few scattereil black scales and a marginal scries of 
black dots ; fringe testaceous, spotted with black : secondaries 
silky white, the external area, especially at apex, suflfbsed with 
smoky brown ; a spot closing the cell and a dentate-^sinuata 
discal line of the same colour : body greyish brown ; tegulSB 
grey at base, metathorax crossed % two subconfiuent grey 
sjwts. Win^ below shining sordid white ; primaries sli|ptly 
suffused with grey and vnth a distinct externally excised 
discal grey belt followed by a slender line of the same colour, 
marginal dots and fringe as above ; secondaries with a spot at 
the end of the cell, a number of scattered scales on the costal 
area, a discal series of abbreviated dashes, and a ma^nal series 
of aota black : body below sandy brownish. Expause of 
wings 1 inch 7 lines. 

Possibly this may be the Garadrina mriolosfi ” of Mot-- 
schulsky : but if so, the description is too imperfect for 
factory iaentification. 

VoctuUtt. 

32. AgroUs depravata^ n, sp. (no. 60O). 

Primaries whity brown, spotted here and there with wwh 
brown ; an abbreviated Wack-edged si^ag pale line limiting 
the basal area ; upon the latter several dark brown spots ; two 
irregular parallel discal series of black lunules and a marginal 
series of p^*ally confluent black dots ; discoidal spots indis- 
tinctly indicated by black scales: secondaries sordid white, 
with diffused brown external area and blsdcish marginiu 
line: body sordid whitish. Under surface sort'd sericeous 
greyish white j wings with a slender black^dotted matgiiial 
line. Expanse of wings 1 indh 4 lines. 
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H8» Kpileeia decoraia^ n. 0 p» (no« G07). 

Primaries above sap-green, the internal border from the 
inner edge of the central belt, and the external area suffused 
with red-brown, central belt indicated by two widely separated 
black-edged, pale green, lunulated stripes ; a third somewhat 
similar stripe near the base ; a blackish diffused spot at basal 
third of intenio-median interspace ; costal margin interrupted 
by oblique blackish spots and dashes, several of which are 
continuous with the transverse 8tri[)e8 ; orbicular and reniform 
smts formed of dark grey annular markings enclosed within 
black lines, tlic reniform interrupting a subangulatcd red- 
brown stripe which crosses the wing ; a submargmal series of 
spots, black internally and green externally ; a wavy black 
marginal line, the sinuations of wliich enclose a series of pale 
dots at the base of the fringe : secondaries bright ochreous, 
clothed at base and on abdominal area with pale golden-brown 
hair ; a large black discocellular spot ; costal border fuliginous 
brown, shining ; outer border, and several spots on the fringe 
confluent with it, broadly black : thorax green, varied with 
brown ; abdomen brown. Primaries below stramineous, costa 
and outer border whity brown, a subcostal stre^ik, a broad 
almost triangular discal patch (crossed by darker stripes), 
and a series of marginal dots blackish ; secondaries bright 
ochreous, costal boixier whity brown, discocellular spot and 
outer border nearly as above ; pectus greyish white ; tarsi 
banded with black and white; venter brown. Expanse of 
wings 2 inches. 

34. TriplKPHopsis ejforescensy n. sp. (no. 696) . 

Primaries above with the basal two thirds greyish brown, 
irrorated with bright green, mottled and striped with black, 
external third red-brown, crossed by an irregular blackish 
stripe limiting the outer border : a large white sjK)t just beyond 
the renifonn spot (which is black) caged with green : thorax 
brown, speckled with green and black, with domal orange 
tn&M ; tlm sides of the bead, margin of collar and shoulders 
white; secondaries bright ochreous, a broad streak in the 
cell, a broad intemo-median streak from base to outer margin, 
the abdominal border, a large spot at the end of the cell, ana 
a broad external border dark brown ; costal border pale brown ; 
abdomen brown. Primaries below sericeous brown, with the 
intemo-basal aim, a patch beyond the cell, the apical area^ 
and outer margin pale stramineous ; secondaries nearly as 
above, but the lon^tudinal streaks more slender : body pale 
greyish brown. Expanse of wings 2 inches. 

Am. dt Moff. N. /list. Set. 5. IW. iv. 
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35. Graj^hiphora lepida^ n. flp. (no. 707). 

Rosy brown, sericeous : primaries witli the orbicular ami 
ivnifoi-m spots confluent and uniting with a Inn/^itudliial ab- 
breviated basal dash below the median vein, lliesc maikin^js 
all very dark olivt'-brown ; two very slender and irreiruiar 
zigzag blaekish central lines; a bisinunted subniarginal senes 
of pale-edged brown spots : Heeondari(‘S dusky low'ards oubn* 
margin, fringe pale : tnornx palt* brown, wdtli ii greyish tint, 
i*09y in front, with a blackish bisinuated line across the* collar ; 
bead red-brown ; abdomen brownish testaceous, with clay- 
colour<*d fringe. Wings and body below ])ale rosy brown; pri- 
maries greyish in the middle, discocellular spots and two eon- 
tinnons parallel discal lines grey. Expanse of wings 1 inch 
H lines. 


36. Oraphphoea luhentia^ n. sj>, (no. 699). 

Primaries sliining rosy brown, a ehocolate-coloun*d nebula 
relieving the diseoidal spots (which are w^ell-defined and 
large), and limited internally by two j)arallel nngulated brown 
lines, whicli cross the wing at basal two fifths; tw’o or tlireo 
brown markings near tlie Imse ; two archcsl diseal lines placed 
close together, tin* inm*r one undulaterl ; a slightly wavy 
brown line, interrupted towards costa and terminating upon 
the costa in an ohlimie blackish dasli, limiting the external 
area: secondaries sillcy greyish brown, darkest upon the outer 
border; fringe stramineous: thorax rosy brown, varied with 
eho(‘olate-colour : abdomen greyish brown. Primaries below 
sliining greyish brown, with reduish costal and external borders: 
socondanos sliining creamy white, with broad, reddish, costal 
border, a greyish-brown streak jiarallel to the outer bonier, 
and an abbreviated discal line or tlic same colour acroas the 
costal area : body rosy brownish* Expanse of wings 1 inch 
9 lines. 

This fljjecies seems to be allied to No^tua fascontigma of 
Bremer. 


Orthosiido. 

Mr, Prycr has sent an example of the European genus and 
species Panolis pimperda. 

37. Tirntooampa emmda^ n. sp. (no. 712). 

Sordid whity brown : primaries crossed near the middle by 
two parallel straight dusxy lines, terminating in the cell ou 
each side of the orbicular spot ; the latter is large and oblique, 
and touches tlie reniform spot, whicli is also large ; tire area 
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oncloBed between these spots is greyish brown, and the spots 
themselves arc indicated by a dark brown outline ; an inJis* 
tinct zigzag discal line, blyoiid which the ground-colour is 
jmler ; a dark brown line Ctiged with whitisli, straight almost 
to the costa, and then slightly irregular, limiting the external 
area ; a marginal series of black dots : secondaries willi the 
dmcocellular spot and an oblique anal streak dusky ; on in- 
complete series of blackish marginal dots : abdomen tinted 
with gravel-yellow. Wings below whitish, sericeous, irrorated 
with grey ; primaries suft'used with grey ; secondaries with a 
black discocellular s^iot : body below testaceous. Expanse 
of wings 1 inch 10 lines. 

38. Eupsilta strigifera^ ii. sp. (no. 726). 

Pale rusty brown : ])riniari(‘s crossed by three sliglitly curved 
parallel and nearly equi<listant white linos, the two inner ones 
being rather nearer together than the second to the third^ a 
fourth yellowish line with tlic usual subcostal elbow limiting 
tlie extcrual border, a blackish dot at each corner of the dis- 
coidal cell, but the ordinary discoidal spots obsolete ; secon- 
daries shining whity brown, with diffused grey border and 
reddish fringe : Imdy with the thorax rather deeper in colour 
than the abdomen. Under surface altogether pale whity brown, 
witli a rosy tinge ; wings sericeous, with traees of two parallel 
pale-edgca dusky lintjs ; costal borders slightly irrorated with 
blaekisn scales ; fringe of primal ies red-brown ; anterior coxm 
and palpi also red-bro\\’ii, but not much darker than the rest 
of the body. Expanse of tlic wings 1 inch 6 lines. 

39. Dotty campa eveUna^ n. sp. (no. 726). 

Primaries pale gravel-brown, with a rosy tint over tlicrn ; 
all markings very indistinct, and almost all with slightly 
paler margins ; tne first lio<^ at basal third, the second from 
remform spot to inner mar^n, the third irregularly nndulatetl 
and crossing the disk, the fourth submarginal and iuterrapted 
throughout by a series of black dots ; a marginal scries of 
broMm lunules ; fringe greyish ; discoidal spots indicated by 
yellowish outlinOvS : secondaries grey, with dark diffused outer 
border and pale rosy fringe, traversed by a grey line : body 
rosy, the aodomon greyish. Under surface shining rosy 
whitish : the primaries, with the exception of the costal 
margin, apical and external areas, suffused with grey ; two 
dusky dots on the discocellulars, two parallel sinuous discal 
lines and the external edge of the fringe dark grey : sceon- 
daricHwifh a black discocellular lunule; a trisinuated, slender, 

26^ 
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blacky discal line speckled with rosy scales. Expanse of 
wings 1 inch 5 lines* 

40. Daeycampa ardescens^ n. sp. (no. 724). 

Primaries rich laky brown, sericeous ; markings similar to 
tliose of the preceding species, but redder, reniform spot partly 
grey : secondai'ies pale brown, with reddish fringe : thorax 
coloured like the primaries; abdomen wanting (probably 
pale brown, with reddish fringe). Wings below pale shining 
rust-red, with indistinctly brown, undulated, marginal line 
and minute, black, marginal dots : nrimaries suffused with 
pale greyish brown^ excepting on tne costal and external 
areas; secondaries with a black discooellular spot, and a wavy 
grey discal line : pectus dull red. Expanse of wings 1 inch 
7 lines. 

41. Mesogona dilatata^ n. sp. (no. 70C). 

Primaries above greyish brown, shot with lilac, inner 
margin slenderly sordia white ; two brown lines across the 
bastd area and two across the disk, the latter very regular, 
slightly arched ; a dusky brown streak across the wing Just 
beyond the middle, obscuring the reniform spot, which is 
barely visible ; orbicular spot grey, upon a pale brown back- 
ground; a marginal senes of blackish dots: secondaries 
shining brown, with stramineous fringe: head and thorax 
puiplish brown; tips of palpi, front of head, and antenme 
whitish; abdomen pale sandy brown. Under surface reddish; 
primaries with the basal three fourths, excepting the costal 
border, greyish. Expanse of wings 2 inches 1 line. 

42. Mesogona divergem^ n. sp. (no. 722). 

Shining cupreous brown : primaries clearer and more cop- 
pery in tint than the seconaaries or body, which are slightly 
greyish; markings of primaries, chiefly red-brown, as fol- 
lows — two widely divergent oblique lines crossing the wing 
at basal and apical thims, outlines of the two usual diacoidm 
spots, an ill-defined streak from the reniform spot to the inner 
margin, and scarcely visible indications of a submarginal 
irregular greyish line ; fringe of secondaries clear ; thorax 
darker than the primaries, ip^eyish behind; aMomen grey, 
with a somewhat reddish fringe. Under surface genemlly 
clearer and redder tJian the upper surface : wings with two 
pa^llel dusky discal lines imd dusky discooellular spots; 
primaries broadly suffused with grey; secondiiries whitish, 
with reddish borders : body dull fleshy reddish. Expanse 
of wings 1 inch 8 lines. 
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Cotmiidtt. 

43. Coamia c^diattna^ n. sp. (no. 734). 

Primaries cUy-browii, basal and external areas irrorated 
with blackish aedes ; a broadly dentate'-bisirmate submar^inal 
stripe, an angulated discal crenalated line, the margin ot the 
orbicular spot, and two irregularly undulated oblique lines 
across the basal area sordid white ; a blackish angulated line 
partially obscuring the reniform siKit, which is indistinctly 
outlinea in whitiiHi ; each of the lines united with a black 
spot on the costal margin : secondaries laky bi-own, with 
broad, diffused, blackish outer border, blackisli discocellular 
lunule, and golden-yellow fringe : body pale bronzy brown. 
Wings below altogether paler ; primaries pale brown, with a 
blackish discal bdi, confined within two darker lines which 
extend beyond it from the costal almost to the inner margin : 
a pale costal patch just beyond the cell, and a white subapical 
spot ; a marginal series of black dots : secondaries pale tes- 
taceous, with a diffused blackish subcostal snot and two discal 
lines, diffused between the median vein and tlie anal angle ; 
a black discocellular lunule; a marginal series of black 
lunular markings. Body below whitish. Expanse of wings 
1 inch 4 lines. 


ZyUaidia. 

44. Xylina mirabilia^ n.sp. (no. 622). 

Primaries with the costal half pearly white, the internal 
half pale bronzy brown ; a black spot at base of intemo- 
ntedian interspace; an oblique dark brown fasciolc from 
costal margin to median vein at basal fifth ; costa beyond 
tiiis fasciole dark brown ; a slightly oblique longitudinal 
brown stripe from the apex to just beyond the cell, where it 
joins a slender, postmedian, irregular, transverse line; a 
similar line from the inferior extremifr of the subbasal fas- 
ciede; a m^ulated, white-edged, dark brown submarginal 
line; a very indistinct transverse line between the latter and the 
disciil line ; a series of dark brown marginal Uturee almost con- 
fluent, so as to give the ap|)earance of a crenulated line ; a blimk 
spot at end of cell; fringe grey: secondaries white, with 
pale brownish outer border : thorax dark brown ; abdomen 
white. Under surface soraid white; primaries brownish, 
with white and dark brown apical costal dashes ; secondaries 
almost pure white, with pale golden-brown borders: body, 
with the knees of the legs, black ; tarsi brown. Expanse of 
wings 1 inch 10 lines. 
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AcontiidsB. 

45. xicontia nohules^ n. sp. (no. 767). 

' Allied to A. slynifera, PrimarieH al)Ove chalky white, a 
aeniicircular costal brown spot at basal fourth, two or 
three black dots at base ; a g^rey spot towards the middle 
of the iutorno-inediau interspace ; a rather irregular, cen- 
tral, brown band enclosing the reiiifonn spot, which is 
represented by two black dots enclosed in a 'VNhitc S-shaped 
figure ; an indistinct blackish zigzag line just beyond the 
band, followed by an Interriipfed gny discal bidt ; an inter- 
rupted red-brown marginal border enclosing externally white- 
edged black dots; fring(' pale jnnky hroun, hpott(‘d and edged 
with blackisli : secondaries pale greyish brown, with creamy 
whitish fringe: thorax white, with brown-edged collar; abdo- 
men brown, rrimaries below brown, with palo-bordcred, 
black, marginal dots ; fringe whitish, spotted and edged with 
bhujkish : secondaries sordid white, costal area grey-speckled ; 
two grey discal stripes, the inner one indistinct ; discoccllular 
spot and a marginal series of dots hluekish : body brown, 
logs ]>alo. Expanse of wings 8 lines. 

The prinmries above are marked somewhat as in Nola 
Candida. 

46. Acoiitia arefavfay n. sp. (no. 769). 

Primaries above with the basal tldrd sordid white, limited 
extenially by a slightly angulated black line ; extenml two- 
thirds pale golden brown, crossed in a line with the end of 
the cell by a very irregular, mtenially black-edged, white 
line, Just beyond which the ground-colour is also whitish ; 
orbicular nntf nmiform spots reprt*sented by white-edged black 
(lots ; a veiy iiTegular, sinuated, submarginal, white line ; 
fringe creamy white, traversed by n grey line: secondaries 
])ale brown, with basal and costal areas whitish ; fringe as in 
prinmrit»s ; body sordid white. Wings below altogether paler 
limn above ; a grey diseal line. Exj)anse of wings 9 lines, 

AnthophilidflB. 

47. Anthophila hehescens^ n. sp. (no. 770). 

Primaries above buff; a broad, indistinct, oblique, yel- 
lowish-edgcd, rosy belt across the disk ; outer border and 
fringe tinted with rose-colour: secondaries greyish brown, 
with whitish fringe : body whity brown. Under surface 
chalky wliitej ]>rimaries with a greyish median suffusion. 
Expanse of wings 9 lines. 

This is a dull little species. 
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EorMpide. 

48. Thyris uMtata^ n. sp. (no. 252). 

Dark pnrjiliah brown, with cupreous reflections : wiuffs 
spotted witli pdden jrellow, most of the spots forming a sub- 
marginal scries ; primaries with two unequal and nearly 
central hyaline white spots, the larger one in front of the 
smaller ; secondaries with a broad, irregular, hyaline, white*, 
belt upon the basal half, but not reaching the costal margin : 
head, collar, and palpi golden yellow at the sides ; tegula3 
edged internally with y(*llow ; a snow-white spot on the 
shoulder; abdomen crossed by two slender wlxite bands. 
Wings b(*h)W nearly as above, the yelh»w ajiots larger and 
nu»re numerous : venter crossed by two broad wliite belts. 
Expanse of wings 8i lines. 

The above description is taken from specimens obtained by 
Mr. Jonas. 1 delayed deseribing the species as 1 not only 
felt doubtful as to its correct location, but was uncertain os to 
the constancy of the chaiacters distinguishing it from T, 
fenestrefla of Europe. 1 now fed satisfied that it is distinct, 
liaving seen additional examples ; and 1 have little doubt that 
its natural position is amongst the Koctuiles, in the neigh- 
bourhood of Pentrillaria, 

49, Penicillaria coataUsj n. sp. (no. 750). 

Primaries purplish brown, tlie costal border, basal half of 
cell, median vein, and a V-shaped marking at tin* end of the 
cell (enclosing two dark brown lines) pale buff, two slender 
irregular bhiek lines with dull castaneous borders indicating 
the central baud ; a reddish and black dash at base ; adiffuscil 
eastaneous nebula near the external angle, crossed by a submar- 
giual Heiies of >-8haped black markings; a whitish undulated 
marginal line : secondaries smoky brown, tlic discoccllulars 
and marginal line dusky; a whitish line at the base of the 
fringe : l)ody dark bri)wn ; the bead, collar, and sides pinky 
buff. Under surface yellowish: a brownish diffused apical 
patch : set’ondaries with a blackish discocellular spot ; two 
indistinct brown discal lines. Expanse of wings 1 inch 
6 lines. 

FlusUds. 

50. Plmia pyropia^ n. sp. (no. 796). 

Primaries above fuliginous brown, with the central and 
externo-apieal areas fiery eunn*ous; two widely separated, 
almost parallel, obliqiu*, dark brnx^ii lines (the inner one 
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slenderly ed^ed internally witli silver) representing the cen- 
tral belt, ana enclosing two silver spots placed obliquely end 
to end in the centre of the wing ; a zigzag dark brown line 
halfway between the central belt and the outer margin ; 
fringe at apex cinereous : secondaries and body pale smoky 
brown, the former with the external half darker ; head and 
collar salmon-coloured. Primariei* lielow grey, with the veins 
and borders sandy yellowish ; secondaries pale buff, with a 
discoccllular dot and a diffused angulated discal belt, limited 
internally by a darker line, grey ; palpi and front of anterior 
coxas readish brown. Expanse of wings 1 inch 2 lines. 

About the size and coloration of l\ 7*uttlaf but more nearly 
allied to P. ornatissima, 

51. Plvsiti serenuy n. sp. (no. 789). 

Allied to P, gammay but smaller and shorter in wing, the 

gamma ” marking clearly cut, slender, and golden ; the 
pale cloudings less prominent, more as in P. u^aurtum : the 
secondaries with the dusky border less strongly denned. 
Under surface nearly as in P% Expanse of wings 

1 inch 4 lines. 

Mr. Pryer has sent tlie female of Deva splendiday an 
example of the West-Indian species Oonitis fractifera dif- 
fering in no respect from specimens taken in Jamaica, a 
female of Toxocampa enormtSy a male of Catooala niveay a 
large variation of (J. minjkay a specimen of Nyotipm ere- 
puscularisy and what seems to be an interesting variety of 
Hypopyra duldna^ Another species of Hypopyridw is the 
so-cail^ Remigia nssurtensts oi Bremer, whicli is referable 
to the genus Entomogramifna. 

FocOlida. 

52, Lacera procelhsay n. sp. (no, 816). 

Closely allied to L. capellay with the same general pattern ; 
larger, considerably darker, the projections of the outer margin 
in the primaries much more prominent, the outer margin of 
the secondaries noticeably more angulated ; most of tlie pale 
spots and lines on the wings more distinct and sharply cut, 
but the transverse pale buff subapical dots absent or indi* 
stinct; the submarginal zigzag lines of the primaries ex- 
ceedingly irreralar, the inner one distinctly whitish in the 
centre ; secondaries considerably larger, the borders of the 
marginal black s{X)ts cinereous ; under surface of the secon- 
daries much more varied with pale greenish, the subapical 
black 8jx)ts reduced to one, which is less sharply defined ; the 
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black edging of the central band equal on both sideB. Body 
dark anaoky brown, almost black ; the anterior femora with 
enormous ocvelonment of woolly hair, their posterior and inte- 
rior surfaces soruid buff-coloured. Expanse of wings 2 inches 
6 lines. 


Ttomeslite. 

53* BiOiiasa nottgeray n, sp. (no. 923). 

Smoky bi*own : primaries with a minute white discoccllular 
crescent, two scarcely visible wavy parallel lines, of a slightly 
darker hue than the ground-colour, just beyond the middle ; 
external border limited by a similarly indistinct line ; both it 
and the inner of the discal lines edged with white upon costal 
area; subapical portion of the external border snow-white, 
crossed by two zigzag brown lines, the outer of which is 
marginal and only distinctly visible because of tlie white 
fringe ; secondaries with thi*ce indistinct lines, the innermost 
limited by the discoccllular lunule, which is white ; the second 
just beyond the cell, dentate-sinuate and partly edged with 
whitisli; tlie third limiting the external border, dentate- 
sinuate and margined by white dots : anus with whitish tuft. 
Under surface as above. Expanse of wings 1 inch 4 linos. 


54. Oapnodes curvipalptSy n. sp. (no. 926). 

Dark smoky brown, with a faint pnrjdish reflection : wings 
from the centre crossed by three partly white-edged irregularly 
zigzag black lines * a marginal scries of subconfluent triangu- 
lar black si>ots, followed by a whitish line at the base of tlic 
fringe ; the latter grey, traversed by a brown stripe ; primaries 
witli a partly white-etlged zigzag black line near the base, 
discoidal spots small and buff-emoured. Wings below speckleci 
with white scales, markings as above; tarsal joints while- 
edged. Expanse of wings 1 inch 2 lines. 


55. Eptone grata, n. sp. (no. 368). 

P«le golden brown ; a line from apex of primariee to middle 
of abdominal margin of secondanes, the fringe, an angulated 
line limiting the Imal area of primaries, and an oblique sab- 
apical costM dash ferruginous ; costal area of primaries and 
the outer eda^ of the central line marly gre^isli ; seooiularies 
with an arched grey discal line. Under surface bright yellow, 
mottled with laky red ; external area clouded with pink and 
lilac and limited internally by an arched, slightly sinuated 
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blackish line ; a ferruginous line across each wing, that of 
primaries at basal tliiid angulatcd, that of seconaaries just 
iieyond the cell and nearly straight; primaries with blackish 
(UBcoccllular dot. Expanse of wings 1 inch 3 lines. 

E, arenosay a variety of E. streniohlesy and the male of E, 
hJa liave been sent fiom Yokohama by Mr. Piyer. 

5G. ITyperythra shdtay n. sp. (no. 304). 

Sordid stramineous ; external and internal areas of the wittgs 
shining, ])early ; a dull testaceous nebula iu‘ar the external 
angle ot primaries ; secondaries with a discocellular snot and 
numerous short stria* grey : Isnly duller and more soroid than 
the wings, the tegulai and main stem of anteimm whitish. 
Under surface suljdiur-yellow, the wings sjiarsely sprinkled 
with little grey striatioiis ; diseoceilulars of ]>rimaries covered 
by a grey -bordered white litura, a diffused transverse abbre- 
viated grey streak crossing the median branches almost to the 
inner margin ; hccondaries with a small 8-sha]>cd grey disco- 
cellular marking : body sordid. Expanse of wings 1 inch 
3 lines. 


57. Angerona nigrisparsay n. sp. (no. 373). 

(3ear ochre-ytdiow, the wings sprinkled with circular black 
dots ; a marginal series of black (tuts terininaring the veins ; 
antcnna 3 with brown jiccliiiatuuis ; abdomen greyish: under 
suvfa<*c paler, but otherwises as abovt*. Expanse of wings 
2 inches. 

58. Nematocantpa atraonneuy n. sp. (no. 484). 

Nearly allied to N, resisfana of North America, much 
larger, paler, and with more numerous lines across the wings. 
Above cream-coloured, the body and bases of wings yellowish : 
jirimaries crossed by three nearly parallel angulated dark 
greyish-brown linos, a liroad patch of the same colour at cx- 
leiiKil angle; tlic disco(‘cllulttrs, the nervules, outer margin, 
and a number of fine short shite upon the basal, costal, internal, 
and cliscal areas dark greyisli brown ; secondaries with the 
external two fifths, two central Htuis (the outer one angulated), 
th(5 veins, and a number of speckles \ipon the abdominal area 
dark greyish brown : antennas greyish. Undersurface dialky 
white ; the wings with two slender central lines, the discocei- 
lulars, a few scattered striations, the margin, ana tips of fringe 
greyish brown ; primaries with an abbreviated line across the 
middle of the C(*ll. and a little patch near external angle, also 
greyish brown. Expanse of wings 1 incli 2 lines. 
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59. Endrojna fftacilis^ n. sp. (no. 602). 

Wings subangulated, above pale sandy brown, speckled 
with grey and black dots ; a larger black dot on the discoccl- 
lulars ; an irregularly edged straight discal greyish fuacous 
stripe ; primaries witli a second interrupted angulated stripe 
limiting the basal area ; costal margin up to the angulated 
stri[)e blackish ; a blackish pyriform sjiot upon the outer 
margin just below the apex : thorax white, with blackish 
shoulders and brown anterior margin ; head and collar orange ; 
iiMomen pale sandy brownish speckled with black dots. 
Undersurface bright stramineous, tlie wings sjieckhKl and stri- 
ated with dark brown ; the indistinct stripes of the upper 
surface replaced by dark brown ones, the discal strijKi being 
placed upon a diffused ferruginous band : body whitish, with 
the tibim and tarsi stramineous, bases of the tibial spines 
black. Exj)ansc of wings 1 inch 4 lines. 

60. Eadropia ahjecia^ n. sp. (no. ♦360). 

Pale tcstaccoUH, tinted with pink, mottled and speckled with 
grey ; primaries with the apical two fifths bronzy brownish ; 
two transvcirse externally white-edged ferruginrms lines — the 
inner one at basal third straight, the outer one, which crosses 
the disk obllciuely, abruptly angulated towards apex ; a tri- 
angular cf)8ta] lilacine patcii between tlie outer line and the 
apex ; a ferruginous discocellular luiiule : bceouJaries crossed 
by a central Tine similar to those of primaries ; a slightly 
irregular grey discal line : body greyish, tinder surface saffron- 
yellow, mottled with rose-colour, with bright rust-coloured lines, 
as above in shape \ logs orange. Expanse of wings 1 inch 
8 lines. 

I find, from an examination of specimens in Mr. Moore’s 
collection, that my genus "DdopHyche will have to sink as a 
synonym of Walker’s Cfnymica^ the tyjic of which is a 
iWuean snecies formerly in Mr. Saunders’s collection and now 
in the Hope Museum at Oxlbrd. Mr. Prycr has sent the 
female of C, I^ryeri, 

AxnphidasidiB. 

61. Bifiton robashimj u. sp. (no. 333). 

Wings above smoky brown, with pink reflection, irrorated 
with black, crossed by three angulated and sinuated black 
lines, two of which are parallel and discal, the third crossing 
the discoidal cell and very indistinct upon the secondaries ; 
primaries with an abbreviated central interrupted black stripe; 
sccondaricH paler than primaries ; thorax blackish ; the liead, 
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collar, and tegulie pale greyish brown ; ab<lomen smoky 
brown, with paler margins to the segments ; anteunce testa- 
ceous. Primaries below smoky brown, with whitish mottlings 
and white borders ; three costal black spots and a series of 
smaller spots along the miter margin ; secondaries white, 
clouded with brown, speckled with black, and crossed by two 
angulatcd discal black lines : body below bronzy brown, 
Expanse of wings 2 inches 11 lines, 

BoarmiidA, 

62. Boannia argukij n. sp, (no. 392). 

Wings above white, densely and transversely striated with 
grey and blackish, and crossed by blackish belts arranged as 
m n. lunifera^ but much broader and more prominent ; a sub- 
mardnal series of black-edged, white lunules, as in B, luni* 
Jera^y but much less nrominent, those of primaries beinff barely 
distinguishable ; boay testaceous, thorax crossed by two 
transverse dusky stripes. Under surface creamy white ; wings 
witli discocellufar spots and an abbreviated discal series of 
dots dark fereyj primaries with an angular subapical belt, 
enclosing a white apical patch, dark grey. Expanse of wings 
2 inches 4 lines, 

63. Boarmia rtmosay n. sp. (no. 394), 

Handy brown : primaries crossed by two interrupted sinu- 
ated oblique black lines, indistinctly edged with whitish ; a 
brown-bordered zigzag whitish submarginal line : secondaries 
without tlie inner black line, but the others nearly as in pri- 
maries ; an abbreviated, whitish, abdominal streak between 
the central black and the submarginal whitish lines. Wings 
lielow paler and greyer, crossed beyond the middle by a 
blackisn-dotted paler stripe ; a blackish dot on the diacocel- 
lulars. Expanse of wings 1 inch 10 lines. 

64. Tephro$ta petrosay n. sp. (no. 401). 

Sandy yellow, densely mottled with dark brown ; wings 
crossed at basal third by a mottled blackish band ; a similar 
band, limited internally by a continuous dentate.-sinuate black 
line ; an interrupted submarginal series of externally pale-ed^ed 
blackish spots ; an undulated intemipted black marginal Ime, 
Under sunaoe whity brown, mottled and striated indistinctly 
with grey : primaries greyisu towards the base ; external two 
lifths smoky brown ; discocellulars dusky : secondaries crossed 

* ill. Het. iii. pl.xlviii. 10. 
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by three blackish spots, the central one being placed upon the 
discocellulars ; a dtffiism indistinct discal brown stripe* Ex« 
pause of wings 1 inch 7 lines. 

Lycaijoes, n. gen. 

Allied to Hemeropliila] but the wings with the margins 
rounded and entire (not dentate^sinuate), tlie secondaries 
rather narrower, the palpi slightly shorter, the legs compara- 
tively longer and more slender, j^pe L, lactea, 

Tne species of this genus are small, and might by a casual 
observer be mistaken for Acidalias, 

65. Lycauges lacteay n. sp. (no. 453). 

? . Creamy white ; wings with marginal and discocellular 
black dots ; an ill-denned brown stripe, followed immediately 
by a dentate-sinuate brown line from apex of primaries to 
middle of abdominal margin of secondaries ; an indistinct 
sinuated submarginal brown line: abdomen speckled with 
dark brown and with two or three dorsal black dots on the 
posterior segments. Under surface creamy white, jmrer than 
above; the wings sparsely speckled w'ith brown and with 
greyisli discocellular spots, Expanse of wings 11 lines. 

66. Argidava maculatay n, sp. (no. 313). 

Sordid, shining, chalky white : primaries with a black basal 
dot, two s|>ots near the base followed by an arched series of 
four crossing the basal third, a large spot at the end of the 
cell, two slightly undulated discal series (some of the spots in 
the outer series being lar^), and a marginal series of dots, 
all black ; secondaries with a grey dot at the end of tlie cell, 
indications of a submarginal line and inargiiml dots of the 
same colour: front of head black, thorax greyish. Primaries 
below silvo^ barely a trace of any spots ; secon- 

daries shining white, with markings as above : ix)dy white. 
Expanse of wings 1 inch 1 line. 

67. Ophihalmode$ cr^aceay n. sp. (no. 40G). 

Chalky white : wings crossed by two black lines, the outer 
one dentate-sinuate and postmodian^ a black-edgcd grey spot 
at the end of each cell ; ^o brownish discal stripes beyond 
the outer black Kne, tlie inner one close to it, the outer one 
sttbmar^nal ; the outer border sprinkled with brownish scales ; 
a marginal ^ries of elongate black spots or fragments of lines : 
primaries with the inner black line placed far from the outer 
one near the base, and bounded internally by a brownish 
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band; a second, indistinct band from the diseorellular spot to 
the inner niar^i^in : sceondaries with the inner black line dost* 
to the discxicellular sjiot and placed uj>on a lirownisli diffused 
streak or band : alKiomeu witli indicafions of brown spots in 
pairs ujion each He;i:inent. VVint^s below A\liit<‘, tbe markings 
of tlu‘ upper surface for the ^no^^ part ob.^oletc ; divSt*o<*dlnlar 
spots black and prominent; a niarc;‘iual ftcries td‘ black dots 
and a dentate-sinuatt* blown postmedian line; jirimaries with 
a brown subapical jaitch or belt endosinii; a (jiiadvalc apical 
white spot Expuiist* of win^s 2 inches d lines. 

[Tn l>p rontinued J 


XLII . — On the Nutritive and Eeproductive ProresseH of 
fipvtujis. By 11. J. Cauteu, E.Jl.S. c<:e.^ 

CoNFLirrixti statements have been made res])ectinjnr tlie 
nourishment of sponges, which need but a little cxj)lanation to* 
become reconcilanlc. 

The subject has only just now jircsentcd itself st'paratdy, 
because it has hitherto been implit*d rather tliau stated that 
the nourishment of sjionges was deri\ed from foreign bodies 
ob8erv(*d in their interior. 

• PuhhciUiom tv which reference u made tn the fnlUncimj Commumentiun, 

1. 182«. Guant, 11. “ Obmirvaiions on the Si rnci inland Fun«tion<< 

(»f the Sponpre.” ((/oiirluded ) Edniburyh New l^il<mtithie<d 
Jonmaty \ol, h. j). liJl, pi. ii. 

2. 1848. Cauieb, 11. J. Kotos tm the Species, Structure, and 

Aidmalitvof the Freshwater Sponpee in the Tanks of Ikanba^.** 
Jnn. Ma/^. Nat 7Iht ftor. 2, \ol. i. p. SO'), 

t), 1840. . “A ne8eripti\o Account of the Frt^sh water Sponges in 

the Island of Bombay, with Observations on their Structure and 
Devolopmcnt/* iJ. vol. iv. p. 81, pla. iii.-v. 

4. 18ol. . ‘‘Zoosperms iu tSponf/illa.^* lb. vol. xiv. p. JliU, pi. xi. 

/>. IHTiO. LticBTCUKCnN, N. <‘Ikntr«ge zwx hhitwicklungspeschichfe 
dcr Hpongillen/’ Archir far Amtt, Phynal. uml 
(iche Medicin^ pp. 1, & 41>tS, Taf. xv. wnd xviii. 

0. 1H57. CATiTKiij H. J. “On the t/ltimale Structure of SpiunjUta, 
and Additional Notes on the Infusoria.” Journal Bombay 
Anatic Tiociety^ vol. v. p. 574, April 9th, reprinted in Ann. ^ 
Mag. Nat, Hut ser. 2, vol. xx. p. 21, pi. i. 

7. J857. LiBBKnKUirN, N. ** Beitrage zur Anatoniie der SpongiHii.'’ 

Archir far Anat. FItyM, und wmenBchafUiche Medicinf p. S7i\ 
Taf. XV. Jiini {der ue^eUschaft mturfm^schender Frctmdc nUt-^ 
getheitt in den V. 6, Sept. u. 2. Dee. 1850). 

8. 1859. OAUTifiH, H. J. “On Feoundaiion in the Two FoIvocca mid 
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Still, wliile attemptinp this reconciliation, it is necessary to 
bear in mind that the sponge-cell is unceasingly ])ol>’'morphic 
except under the rcj^iting-tbrin, which is spljcrical, and tliat this 
polymorphism enables it to assume a inouaJie monociliateJ 
fonii at one time and immediately afterwards almost any 
nneiliated ainceboid one tliat can be conceived — apparently 
amalgamating with its neiglibonrs into a lioinogciieous mass, 
yet at any moment rc*ady to separate and resume any of its 
wonted forms iimler favourable cirennist ancles. 

In 18J9 1 noticed that the ^‘sponge-cell itself frequently 
contained pieces of (hnferwv within dupHcatiuvs of its eclU 
wall, and other matters^' similar to what might be seen in 
the “ ]»roteii8 ^'^Amwba (no. 3, p. 94) ; also that the “ living 
sponge” presents “ c/Vc^r ” on its surface, wliich “consist 
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of the caat-olF parts of organisms from which the nutrient 
parts have been abstracted (ii5. p. 98). 

In 1857 (while still at jBoinoay, and totally ignorant of 
what Lieberkilhii subsequently published at Benin in the 
month of June of that year, from his couimunicatioTis to the 
Gesellschaft naturforschender Freunde,” on the 6th Sept, 
and 2nd Dec. 1856) I stated, among numerous otlier obser- 
vations on the development of FSpongilla from the sccd-like 
body, that, on watening the feeding of it with carmine 
under the microscope (with immersed object-glass, of course), 
the particles may be seen to pass into the ampullaceous 
sacs Wimperkorbe ”), where they are instantly en- 
closed by the sponge-cell (spongozoon) on which they 
inpinge’* (no. 6, p, 28) ; tliat tne colouring-matter then is 
^‘whdly confined’’ to the ampullaceous sacs, and that 
when the latter are torn to pieces it is found to be con- 
tained in their cells (8ix)ngozoa), some of which arc mono- 
and others unciliated; further, that after a little time the 
circulatory system of the young Spongilla becomes sus- 
pended synchronously with the closuni! of its now single 
osculum and the retraction of the tubular process which 
supports it ; this lasts for about a quarter* of an hour,” 
when the circulation is resumed the proboscidian process 
reproduced, the osculum at its extremity reo|)enea, and 
that portion of the particles of carmine which may be as- 
sumeu to have been deprived of their nutritive parts may 
be seen to leave the ampullaceous sacs, one after another, 
and, passing along the canals of the excretory system, finally 
to rush out at the osculum (no. 6) Here, then, it was 
naturally implied, ratlier than stated, that this was at least 
one of the ways in which nourishment got into the 8i>onge. 

]t is also desirable to note that, among the carmine- 
bearing cells tom out from the ampullaceous sacs, there 
were unciliated as well as monociliated cells, and to con- 
nect this with the fact that shortly after a monociliated 
sponge-cetl is eliminated from the S{)onge it loses its active, 
living, monadic form, and, retracting its cilium (which is but 
a hair-like extension of its own polymorphic body), assumes 
the more passive, amoeboid one, which is really the only visi- 
ble characteristic distinction between the monociliated cell of 
the ampullaceous sac and the cell of the parenchyma. Hence, 
whether the foreign material I>c in one or the other, the liutri- 
tive process may lie assumed to he the same in both. 

In 1857, also, LieberkUhn stated that on feeding 

s This paper, in importance and amount of fart, is, to the beat I 
have ever pupiished on apon^s. 
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gilla with carmine the particles entering by the pores were 
conveyed to and stuck in stecken ’’) the anipuliaceous 
sacs Wimpcrorganc ”) (no. 7, p. 384) ; also that Infu- 
soria passing through the ^^canal-system were taken into 
the parenchyma KSrperparenchym and there falling 
to piccea, after some time disappeared without leaving a 
trace behind, after the manner of an infusorium which uad 
been dcvounid by an Actinopkrys {ih^ p. 388). 

Although nothing is said here, again, about nourish- 
ment,” no one can doubt what was passing in Lieberkiihn’s 
sagacious mind at the time, viz. that the Infusoria thus 
afforded nutrient matter to the Hpongilla. 

We now come to llackel’a views in 1872, viz. that the flagel- 
late cells of the endoderm (leiaselzellen des Endoderms”) 
are exclusively the organs of reception for the digestion of the 
food fno. 11, vol. i. p. 372) ; and these we may pass by with 
M etschnikotf ’s obs<*rvatioii, viz. that they are tlieoretical and 
not founded on matter of foct (no. 20, p. 372). This brings 
us to tlie following statements of IVletHchnikoff himself m 
1879, made under tlie heading Ueber die N ahrungsaafnahme 
bei Hpongion ” (no. 20, p. 371). 

Beginning with LicborkUlm’s observations, Metschiiikoff 
obseiwcs tlmt they were made more than twenty years ago, 
and that their result has of late been lost sight of.” It it 
had not been for Lieberk Uhn’s observations, my own, which 
were made seven years previously, would have shared the 
same fate (no. /), p. 400). 

With Metschiiikoff undue prominence seems to given 
to the cells of the parenchyma (mesoderm) in the nourish- 
ment of the sponge. It is true that he says the ampuUaceous 
sacs Wimperkbrlxi ”) were usually ” empty, and that in 
some sponges nourishment is carried on by the mesodermal 
element. But why, with the facts above stated, should he 
give illustrations (no. 20, Taf. xxii. figs. 16, 17) wherein the 
mesodermal cells are represented as charged with particles of 
carmine and the ampuUaceous sacs Wiraperkorbe ”) empty, 
without in the text alluding to the opposite results of other 
expenmeiiters, and conclude his observations with the state- 
ment that it was clear that the mesodermal cells could take 
in ike material and were more or less able to digest it (no. 20, 
p. 374)? — which implies that th^ alone are the nutrient 
organs, as the ampuUaceous sac Wimperkorb”) is not men- 
tioned. 

It is possible, end I should think probable, that Metsch- 
nikoff has never seen my paper On the Ultimate Structure 
of Spongilla'*'^ (no. 6), and therefore is not aware of the 

Ann, rf? Mmp N, HtsU 6. Voh iv. 27 
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reflection which his observations cast on tlie statement that, 
in my experiments, the carmine or ^^colouring-matter was 
wholly confined to the anipullaceoua sacs.” But tlieii he 
ought to have been acquainte<l with that of LieberkUhn to 
which I have alluded, and wliich is in the page preceding that 
to which he has called attention (no. 20, p. •‘J71, Ibotuoto), and 
again in 1857, viz. in \^^lsscr befiiullichc Karnunkonichcn 
sieht man hier aus dem groasen llohlraum iininittelUir in' 
jeiic IVimperappaiato gelangen ” (no. 7. p. «*i85). That I 
should have made the statement in 1857 tnat tlic carmine was 

wholly confined to the ampullaceous sacs ” is no excuse for 
an observer in 1879 excluHivety mentioning the cells of the 
parenchyma as engaged in this process. 

Besides, in feeding the calcareous spongers with carmine 
and indigc) respectively, the colouring-matter has always 
appeared to me to be so confined to tlie sponge-cells (spongo- 
zoa) of the ampullacoous sacs, that I have not sought for it 
anywhere else ; while I have* sometim(*8 Si‘eii the green germ 
of an Ah](tj together with the colour-part iclesy in the body of 
a spongoz(X)n. 

Nevertheless tmr thanks arc due to Metschnikoft' foi having 
especially ])ointed out that the mesodermal cells arc capable 
of taking in mitritivc material and digesting it, because, toge- 
ther wit b what liad gone Ixdbro^ it is now shown that whether 
ciliated and in the ampullaccous sac, or unciliatod and in the 
parenchyma, the sponge-cell generally is at least an alimen- 
tary organ ; and tlius the conflicting statements to which 
1 have alluded become reconcilable. 


Should the reader be inclined to recur to paper in tlie 
‘Annals’ of 1849, he will there find the iollowing para- 
graphs 

“ If a seed-like body which has arrived at maturity be placed 
in w^ater, a white substance will, after a few days, bo observed 
to have issued from its interior, through the infundibular 
depression on its surface, and to have glued it to the glass ; 
and if this be examined with the microscope, its circumference 
will bo found to consist of a semitransparent substance, the 
extreme edge of which is irregularly notched or extended 
into digital or tentacular prolongations, precisely similar to 
those of the protean [Amceia], which, in progression or in 
polymorphism, throws out parts of its cell in this way (pL iv* 
ng. 2,c). In tlie semitransparent substance may be observed 
hyaline vesicles of diiforent sizes, contracting and dilating 
themselves as in the protean (fig. 2, e7), and a little within it 
the green ^nules so grouped together (fig. 2, e) as aln^t 
to enable practised eye to distinguish in situ the|>aasmg 
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forms of the cells to which they belong ; we may also see in 
the latter their hyaline vesicles with their contained molecules 
in great commotion, and between the cells themselves the 
intercellular mucilage (fig, 2,/). 

If this newly formed sponge be torn up, its isolated cells 
assume their globular or passive foim, or become polymor- 
phous, changing their position and their locality, by emitting 
expansions similar to the ]>roteans or polymorphic cells deve- 
loped after a forcible expulsion of the contents of the seed- 
like body, and differing only from them in being more 
indolent m their movements ” (no. 3, p. 1)1, pi. iv. fig. 2). 

With this statement, at that comparatively early period, 
how was it })ossil)le to come to any other conclusion than that 
every part of the sponge-parenchyma is capable of enclosing 
nutritious material and digesting it like the Amaeha pro- 
tean even if we had iu»t had the observations of LieW- 
ktthn, confirmed by JUetschnikoff (no. 20, p. 374), to establish 
the fact V 

In the first paragrnjih above quoted 1 have mentioned the 
extreme edge of the young Hpoiuplla as comjiosed of semi- 
transparent substance charged with hyaline vesicles, as if this 
were a distinct portion ; but from what I have stated at the 
commencement of this paper respecting the homogeneity of 
ainmboid cells after amalgamation, defying all attempt to de- 
tect the.ir individuality, although capable at a moment’s notice 
of separating themselves from each other (as in the eonjugation 
of two it is quite possible that this ‘^semitrans- 

parent substance” may be composed of sponge-cells tlius 
combined, and the “ hyaline ” their “ contracting” vesicles 
respectively, since, as I have heretofore shown, the ap- 
parently homogeneous investing membrane or cuticle of the 
young Spongnla is so composed (no. 6, pp. 24, 25, pi. i. 
fig. 7). 

Connected with this is the curtomfact that the whole of the 
sponjjozoa of an ampullaceous sac (“ Wimperkorb”) may, under 
isolation, become thus amalgamated, and assume the form and 
habits of an Ammha^ while the cilia of the spongozoa may be 
seen still playing in its interior, and the exterior enclosing 
particles ot carmine which come into contact with it (no. 6. 
p. 26)— ‘finally losing all appearance of cilia internally, and 
presenting an actinmniorous form (ii. p* 33, pi. i. fig. 9). 

Since, then, we find Balfour (no. 19. p. 108) stating, “ It 
haa not, so far as 1 know, been definitely made out where the 
digestion is carried on. Lieberkiihn would appear to hold 
the view that the amoeboid lining-cells of the passages are 
mainly concerned with digestion, while Carter holds that 

27 » 
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dip^estion in carried on by the cullured cclla of the ciliated 
(‘hanibcrs/^ the above niu«t be nij^ reply. 

Although at one time the foreign material may be chiefly 
taken in by the Bponge-cclLs (8]>ongozoa) of the amjiullaceouH 
sac, and at anotlier by the sponge-cells of the parenchyma, it 
cannot he inferred that there are two .systems of alim(‘ntation, 
but rather that they arc botli the sann', only that they are 
nsspcctively mon^ or less used according to circumstances. 

Again, while it may be generally tlumght tluit there is no 
diieet comniunieiilion betw'oen the inhalant orific(*s (pores) of 
the surface and the exluilant or excretory canal-systcm ot the 
interior except through the ampullneeous sacs Wim}>er- 
kdrbe”), facts in^w prove that bram-hes t>i (he exendory canal- 
system ma> comnicii<*e dijcctly under lli<‘ pores (no. 10, pi. vii. 
fig. /), and no. 21, ])1, xxv. hg. 4, r, &i \) ; so lliat whalcNCr 
nutritious matcMial may be in the Avater Avhi(‘h thus ])ass<^s 
(lirectlif into the excr(*tory canal, must be dcilcctcd from it t<» 
arrivt* where th(‘ sponge-cells of the ampullaceous sac and 
pavenchynm n'speclively are naked — that is, uncovered by any 
membrane which would prevent the particles of food from 
coming into direct contac i with them — indeed, where the 
canals are formed by the spongc-cclls alone, as stated by 
Lieberkiiljji (no. 7, p. 388). 

Hearing U])on Nutrition is ritarvatioii, under w hich, as I 
have long since stated (th). 2, p, 300, and no. G, np. 32. 33), 
tin* sponge-cells leave their luibitathm” (that is, tlie skeleton) 
and creep about the w'liteliglasH wherein the young Hjwngilla 
might have been allowed to groAVOUt from the seed-like body. 
Ije berk film has recorded that the cells of Hpongillu in the 
river Spree at Berlin are amoeboid in the winter, but put 
forth a cilium iu spring (no. 5, p. 2) ; and this is confirmed 
by Mctschnikoff in Hjiongilla from the I>nicj>er in tlie montlis 
of October and NovemW, togetlnr with the well-known fact 
that under unfavourable ” circmimtancea the retraction of 
the cilium may take place at any time (no, 20, p. 375). 

But that the putting forth of tlie cilium in spring and its 
retraction in winter, when, as Mctschnikoff states^ the Span- 
gilla had become charged with gemmules (seed-liko bodies), 
seems to show that the active life of this sponge takes place 
during the warmer part of the year, like that of most orga- 
nisms, when nourishment is chiefly required for the fulfilment 
of the reproductive process ; and that the passive or ama-boid 
state of the cells not only took place in the winter, when this 
activity was not reejuired, but that the cilium at all times 
would be retracted under unfavourable circumstances,” ac- 
cording to Mctschnikoff (no. 20, p. 375), may be infeiTcd 
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from the ttimplc fact that these unfavoumhle circumstances 
take place beioro one’s eyes wlicn the SponytUn or any other 
sinnige is torn to pieces ; while Metschnikofl’ slates that, on 
the other hand, when the favourable circumstances wen^ 
renewed emeuertem Wassei-wechsel ”), not only the cilium 
but the ampullaceous sac Wimperkorb ”) was remade iu the 
parenchyma of a Spongilla. 

I cannot say, however, that the sponge'-cells of Spongilla 
lose the cilium in the winter iu the tanks of the island of 
Bombay, perhaps because* the temjMM-ature then aTul there is 
alxmt that of our midsummer, since the last mention of it in 
my ‘ Note-lx>ok,’ togetlitu* with an illustration in which the 

car-like processes ” (collar) are rcpresenled, is dated 9th 
January, 1859,” just after my paper on tin* subjexjt had been 
published in England (no 8, p. 14, pL i. figs. 12-14). 

iiV proiliictirv Process, 

While on tin* subjeet of alimentation, it might be tis well 
to briefly enumerate the fuels known iu connexion with re])ro- 
duction, since the latter is chiefly dependent on the former 
process. 

As early tis J82fl^ my late kind and talented teach(*r Prof, 
llobert (jraiit described and illustrated (among his imperisli- 
able records of the Hpongida) the embryo (swarm-spore) of his 
Spongia panicea^Ualichmdria incrustuns^ Jolniston, begin- 
ning with the ovum “ lying iu the recesses of the parenchy- 
matous matter,” following its devidopment into the ciliated 
embryo, its exit afterwaixls through the cxcr(*tory cell-system 
and subsequent fixation, finally ending in the full develop- 
ment of the young sponge (no. 1, pp. 127-133, and p. 140, 
pi. ii. figs. 2(1-29). 

In 1854 I described and figured minute monoeiliated bodies 
which were observed in Spougilhi at Bombay iii the mouth 
of July, and eonjet*tured to be zoosjjeinis (no. 4). Afterwards 
LieberkUhn describt'd and figured undoubted spermatozoa iu 
Spongilla in July, at Berlin (no. t5, jip. 17, 18, pi, xv. fig. 34, 
and pi. xviii, tigs. 10 17), previously observed by Mttller 
(no. 5, p. 19). 

That LieberkUhn should liave identified my description and 
illustrations witli Trachelim trichophorm^ Ear., 1 could never 
understand, because he must have known that the former 
carried the cilium hehindy and IVachelius carries its cilium in 
front. ^ Moreover, although I have hitlkorto been inclinod to 
doubt if they really were speriiiatozoids or the common mono- 
ciliated sponge-cell, I now observe, by the measurements 
of both (which havti fortunately been published with their 
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(lescriptionH respectively), together with iny better tiecjuaiii- 
tanco with the subject, that the mnallness of the monociliated 
bodies which I figured as asoosperms, wlieii compared with tlu^ 

eared (collared) monociliated sponge-cell, is ho much in 
favour of what I had conjectured, that little doulit can be 
entertained l)y those familiar with sucdi bodies that they 
really were the zoosiierms of SjmngHUf, The time of tlieir 
apjiearaiicc in the SjnnufUlay their mode of j)rogres8ion, and 
tlieir inferior size, it we do not admit the absenct* of the ear- 
like processes (collar) also, must satisfy the most fastidious 
mi ml that they could have Ikmui nothing more or less than 

zoosperms/’ 

About the same time also, viz. 185(>, Liebcrklihn dis- 
covered and described, with illustrationH, the swarm-sjxire 
(embryo) of SjjnngiUa and its development, which Crant, as 
above stated, did of Ilolichondria incruHtam in 1S26 (no. 5, 
pp. 9-14 and np, 405-413, pi. xv. fig. 35). 

Finally, F. K. Schulze, in 1877, jiointed out the existence 
of spermatozoa in Ilaliearoa hbularin in a much more satis- 
factory way than bad hitlierlo been done, as testified by his 
descriptions and Illustrations (no. 17, p. 24, Taf. lii.), toge- 
ther with some of his beautiful preparations, which, through 
his great kindness, are now in my possession. 

They occur in the form of globular groups (^‘Sperma- 
balleii”), so like in size and appearance to the ampuHaceous 
sacs (‘^ Wimperkorbe ”) that, but for the smallness of thi** 
monociliated colourless head of the former, they would be 
almost undistinguishable from the larger monociliated and 
collared form of th(i latter, both being iKilymorphic and bearing 
the proportion of about 1 to 5 (compare Schulze’s fig. 12, Tat. 
ii., with fig. 17, Taf. iii., both of which are magnified 800 
times). In size the two look respectively very much like the 
so-called microspores and raacrosporcH of Algae; and at first 
one would be inclined to think that reproduction was similarly 
a^omplished by their union. But another factor stops in here, 
viz. th(‘. unciliated sponge-cells of the parenchyma or meso- 
derm, which Metschuikoff has shown to take in nourishment 
equally with the monociliateil cells of the ampuHaceous sacs, 
or, at all events, to do »o when the latter do not. And here 
(in the mesoderm) it is, that the ova appear (see Schulze’s 
satisfactory figure of the eggs in Sycandra raphanua^ H.* 
no. i4j Taf. xviii. fig. 2) — a fact that all who have studiea 
any of the calcareous sponges in spring (that is, during the 
reproductive period) must be well aware of, although Grant, 
who first mentioned this, observe^d it {Halichondna inerwt-' 
tana) during the autumn (^^ October and November”) (no. 1, 
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p. 128). Tlien the time variea with the species, as Glrant 
lais observed (uo. 1, p. 133). 

The sperniatojsoa which i saw in 1854 bore the proportion 
of alK)Ut 1 to 5 when compared with the average size of the 
common si>onge-cell in RjfongiUa^ as the latter is much the 
largest. Those which LieWkiihn figured in 1856 bear a 
similar ratio j and so do those figured by Schulze in Mali-- 
Barm lobulane. 

The smallest size at wliich I could recognize the egg in 
llulimrca hhuhiris was 1 -3000th inch (no. 13, p. 31, pi. xx. 
fig. 3, a ) ; while the monociliated sponge-cell of the ampulla- 
ccous sac was a litth» smaller, viz. about l-3600th inch in dia- 
meter (tV*. lig. 2, a) ; and Schulze’s figures of the body of a 
monociliated collar-cell Kragenzcll ”), compared with that of 
the spermatozoid (no. 17, /.«.), give about l-18000th of an 
inch for the latter. Jt might be thought that it would have 
been b(5ttcr to have hoen able to omit the indefinite word 

about ” (nrcit ) ; but those who have studied the minute ana- 
tomy of sponges well know that all their soft parts afford, 
from polymorphism and actual difference in size, only ap- 
proximate measurement. 

HUckel is the only one who believes glaiibe ”) that he has 
seen the spcrmalozoids enter the ovum (no. 11, vol. i, p. 396, 
Atlas, Taf. 48. fig. 6) in Sgcortis lingua ^ Grantia ciliaJUi^ 
Bowerbank. 

Keller of Zurich also gives a figure of it in Leucandra 
asperUy II., with reasons for coming to the conclusion (no. 16, 
p. 21, Taf. 1. fig. 4,e). 

But of all those who have so deeply studied the living 
calcareous sponges, it has been reserve(l for Ilfickel alone to 
see the act ; and this, according to his statement (no. 11, vol. i. 
p. 896), he has done rej)catedly (** wicdcrholten Malen ”). Yet 
if his statements and ugure are like those which he has given 
of my SouamuUna scapula (^ Jeuaische Zeitschrift f. Natur- 
wissen.’ lid. ix, 1877), 1 regret to be obliged to say that they 
are not trustworthy, as may bo seen by Bavillc Kent’s ample 
confirmation of my observations of 1870 in 1878 (Ann. 
vol. ii. p. 68, pis. iv. & v.) ; while it was not difficult to con- 
jecture, with apparent certainty, that wliich the sagacious 
Ideberkillm had indicated sixteen years before by his descrip- 
tions and figures of the swarm-spore and spermatozoa respec- 
tively in Spongilla (I c.). 

Another difficulty her© presents itself, viz. that, from the 
polymorphic condition of all the soft parts in the living 
sponge, even to the capsule of the ovum, it becomes doubtful, 
unless the spermatozoon is seen to enter the ovum, whether 
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the remaining projection of the still waving tail, such as those 
in Keller’s instance, is confirmative of impregnation, siniplv 
because, when these polymorphic bodies become anmlgamated, 
their water-like sarcodc* so fiows together tliat their individu- 
ality bcMJomes lost — altliough, where the body is not a Hj)ernia- 
tozoon, they can immediately individualize tlieinselvos again. 
Nothing is more like the melting armi/' of a spermato- 
zoon when it passes into the ovum than the union of two 
poIyinoii)hic amotsboid Infusoiia; so, unless tlie act itself is 
seen (tliat is, tlu‘ spennatozoid and ovum are both obsevvod 
l>efore union), the case may only remain probable,” as 
Keller has observed, 

iremmule or Seed-like Body c^Spongilla. 

Turning our attention shortly to the secd-like body of 
(ipongilla for our piesent purpose, as I have already given this 
in detail (no. 12), wc find tliat it is more or less globular in 
form according to the species, variable in size, altliough 
generally nearly na large as a small pin-head, so that they can 
be easily seou by the unassisted eye, congregated towards 
the bas(‘ or first-formed parts of the Bpongilla^ consistiug of 
a cellular crust more or less charged with peculiar spicules, 
lined by a coriaceous membrane, and filled with a yellowish 
substance, something like the yelk of a liai-d-lioiled egg, 
which is composed of transparent sjdierlcal sacs varying 
under 1-lOOOtu inch in diameter, more or less filled with 
grain-like transparent compressed firm cells of different 
sizes varying under l-30()()th inch in diameter, bearing in 
one part of tlic cnist a hilous aperture, througli wliich the 
contents issue a few days after the seed-like body has been 
placed in water, in the form of the young Bpongilla (no, 3, 
p. 87, pi. iii. fig. 6, a-i). 

If this growth be made to take place in a watchglass under 
cover of a bell-glass, or something of the kind, reidcnishing 
the water as required, it can easily be transferred to the fiedd 
of a microscope from time to time, whore it can be viewed 
under J-ineh object-glass, of course immersed; when the 
“ transparent sidierical sacs ” witli tlicir grain-like cells ” 
appear to issue entire with the rest of the substance from the 
seed-like body, and so bex^ome develo]>ed in their entirety, 
respectively, in tliis substance, now assuming the form of a 
parenchyma (no. 6, pp. 21, 22). 

On the other hand, the devolopmciit of the swarm-spore or 
embryo leacls to tbc same result, when some of its oell-oontents 
also become developed into arapullaceous sacs (no, 13, p. 337, 
pi. xxi. fig. 21, e, Ac., and pi. xxii, fig. 34, d). 
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In the future development of ^ongiUa tlie tratiRparont 
spherical sac ” and its contents, whichliave become developed 
into an ampullaccouH sac Wimperkorb”), appear to me to 
grow into a gemmule or seed-like body (no. 6, p. 34), and 
thus this increase or reproductive process to be successively 
effected. 

That the grain-like cells ” of the transparent sacs do 
pass into monociliated sponge-cells may be proved by taking 
out some of the yellow substance ” on the point of a needle 
and placing it in a watchglass with distilled water, when, 
after a few days, the grain-like cells’* for the most part 
disappear and arc followed by a development of active mono- 
ciliated Bpongc-cells (no. 3, p. 91, and no. 12. pp. 97, 98). 

Now comes the fiuestiou whether tlie monociliated ^^sponge- 
cells” of the ainpullaccous sacs Wimperkdrbe”) are impreg- 
nated by the sjieiTnatozoa for the formation of the soea-like 
body, and the c(dls of the parenchyma or mesoderm for the 
formation of the ovum res|>ectivcly. 

When we reflect on tlie almost identity tliat exists between 
the spongozoon or monociliated sponge-cell and the solitary 
flagellated infusorium called Salpifigooca^^ by the late 11. 
James-CIark, who fii-st pointed out the resemblance (no. 9), 
we can hardly lielp thinking that what the solitary ” foim 
possesses in the way of organs is equally possessed by the 
social one or monociliated sponge-cell, and we can hardly doubt 
that the solitary Salpingwca and its like possess cither an 
hermaphroditic, moiancious, or dioceious system of lepvoduc- 
tion respectively ; while, assuming that of the sponges to be 
monoecious, the female organ or ovary must be looked for 
either in the monociliated sjionge-cellts of the ampullaceous 
sac Wimperkorb ”), or in the unciliated spongc-cells of the 
parenchyma or iiu^soderm ; and if lliis be the case, then we 
must e^msider the ampullaceous sacs in the marine sponges 
(wherein there arc no seed-like bodies) abortive in triis 
respect, and tlic ovum to be developed from the nutritive 
sponge-cells of the parenchyma. And as there are swarm- 
sporcs as well as seed-like bodies in tiiK>ngilla^ both may 
become impregnated atid developed in their respective cells, 
as already intimated, for the pui^se of reproduction, in which 
case impregnation would take place in the body of the sponge- 
cell. How happens it, then, that Illickel has seen impreg- 
nation of the ovum to take place in the parenchyma or meso- 
derm ? Perhaps the ova may be thrown off from the ovary 
of the pareneJiyma-sponge-cel! in a very minute form, dis- 
charged, and then transported into the intei-cellular substance 
for increased growth previoun to impi*egnation. 
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Dr. Grant said of the sponge fifty-three years ago 
(no. 1, p. 138), ec^ually applies to it at the present day^ viz.: — 
This animal still atfords many curious and interesting sub- 
jects of inquiry to those who liave leisure and opportunities 
of examining the more perfect species of tropical seas [V in 
temperate ones too !] ; and, though probably the simplest of 
animal organizations, the investigation of its living habits, its 
structure and vital jdienomeiia, and the distinguishing cha- 
racter of its innuinerabh* polymorphous species, is peculiarly 
calculated to illuminate the most obscure }>art of zoology, to 
exercise and invigorate our inlet leetual and physical |k»wci*s, 
and to gratify the mind with the discovery of new scones of 
infinite wisdom in the economy of ^^aturc.’^ 


XLlIl, — Preliminary Notice of a new Genus (Pareotatosoma) 
if Phasmidee from Madagascar, with hrirf Descriptions of 
its two Species. By J. Wood-Mason^, 

The interesting and remarkable animals bii(‘fly noticed below 
formed part of a large collection of insects, chiefly Coleoptera, 
recently received in London from Madagascar ; and 1 was 
fortunate, while at home* on furhuigli, to secure specimens of 
them from Mr. E. W. Junson, the well-known Watural-His- 
tory agent. 

They are unquestionably nearly related to Ectatosoma^ an 
Australian genus, the three known members of which are 
three of the most curious and striking forms e< mprised in the 
whole class Insecta. This relationship I have indicated in 
tlie name of the new genus which the diflferenc^is presented 
by these insects comjjel me to propose for their reception. 

PAnECTATO«t)MA f, gcn. nov. 

Closely allied to the Australian genus Eciatosoma^ but 
differing therefrom in the following characters : — The pro- 
thorax is relatively longer and more spiny ; the male is 
devoid of ocelli, and, like the female, orochypterous ; the 
abbreviated tegmina in both sexes are shorter than the abbre- 
viated wings ; and the upper crest of each of the femora is 
produced into a sharp genual spine. 

Of the species of the Australian genus, Ectatoaoma bt^ 

• Prom the ^Journal of the Asiatic Society of Bengal,' voL xlviii. 
piiTt ii. 1879, pp. 1 17, 118, Communicated by the Author, 
t Fiom rrapa, by the wide of, and Ectaiosoma^ generic name. 
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hium^ Westw., is the one which the Madagascar lonns most 
nearly approach. 

L Parectatosmna hystric^ n. sp. 

(J 9 . Head armed with 12 spines (besides scattered spi-^ 
nules) arranged in four longitudinal rows and in pairs, of 
which one is large, comj)re8acd, and thorny, and constitutes 
the conspicuous ceplmlic honis ; the pair of spines imme- 
diately in front of tliese is also com})Ound, each btdng pro- 
vided with a sharp spine-Iikc cusp in front. The post- 
antennary pair of spines is as well developed as in Ectato- 
Homa^ 

Sides and upper surface of prothorax strongly armed with 
thorns, some of winch are douulc. The apices of the small 
tegraina barely reaching the bases of the wing«; the true 
motiinotuin is consequently exposed, and it is armed at the 
middle of its hinder margin with a pair of stout thorns. The 
tergum of the first somite and the terga of more or fewer 
(according to sex) of the remaining abdominal somites pro- 
vided at their hinder extremities with two cross rows of 
spines. Posterior margin of tergum of last abdominal somite 
in the female symmetrically divided into six spinous pro- 
cesses. 

Colour deep black-brown, almost black, blotched with 
yellow, sparingly so on the under surface and legs, but moi*e 
profusely on tlio pronotum and on the terga of the abdominal 
somites, on which parts the colour assumes an orange tinge 
and extends to the points of the spines ; the antennss are 
ringed at the joints with the same colour ; organs of flight 
greenish yellow, with their bases and principal nervuros black. 

cJ. Length of body 61 millims., of head 7, pronotum 6, 
mesonotum 1-4, metanotum 7, abdomen 254*7=32, tegmina 
2*5, wings 8, fore femur 17, tibia 17*25, intermediate femur 
1S*5, tibia 15*5, posterior femur 17, tibia 21, antenna? 53. 

^ . Length of body 86 millims., of head 10, pronotum 7, 
mesonotum 18^ inetanotnm 10, abdomen 31*5 + 12*6=44, 
tegmina 4*6, wings 10*6, fore femur 19, tibia 20, intermediate 
femur 16, tibia 18, posterior femur 21, tibia 25, antenna 
imperfect. 

Hah. Three males and three females from Fianarintsoa and 
one female from Autandnarfvo, Madagascar, differing from 
the rest only in being much more variegated. 

2. Parsetatosoma echinus^ n. sp. 

^ ? . Slenderer, and less numerously and loss strongly 
spined than the preceding. Head arm^: female with ten 
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spines, besides Ppinules, the ecplialic liorns more foliacoous 
and more sharply spiiied, willi only one pair of spines in front 
of them inatcatl of two, and that simple ; male with eight 
only, one of the lateriil pairs not being developed. Tost- 
ant(*nnniy spines i educed to minute tulxneles. Vestiges ot 
wings and teginina larger, those of the latter overhip])ing one 
anotlier and those of the former so as to conceal Irom view 
all but about one sejuare millimetre of the unarmed meta- 
notum. The tc'igum of the first abdominal somite with bul 
one row of sfiines a1 its hinder end ; that of the terminal 
somiie of tlie female divided at its jjosterior margin into four 
spinous processes. 

Colout, Body brown like rotten leaves, with the legs, 
anteiime, organs of flight (which have their ju’incipal nervures 
darkei), ana spines lighter. 

<J. Length of Ixidy 64 millimh , head 4*5, prouolurn 4%^), 
mosonotum 14, metanotum 6, abdomen 27’25 + 8'/>»s65*7r), 
tegmiiia 3*75, wings 7*3, fore femur 17, tibia 17, intennediute 
femur 12 n 5, tibia 13*5, posterior femur 17*5, tibia 19*5, 
antenna* 47. 

V . Length of body 80 milllins., head 7, pronotum 6*5, 
mcsoiiotuin 16*5, metanotum 8, abdomen 31 -f 12 as 43, teg- 
mina 6, wings 11, fore feniui 10*6, tibia 17, intermediate 
femur 12*5, tibia 13*6, jiosterior femur 18, tibia 21, antenme 
43*5. 

The foie legs and all tin tibia* in the male of this species 
aie neaily fjuite sim]»le. 

Ilah. One male and two females from Fianauintsoa. 


XLIV. — Monobia cxmflucns, a new Mon**ion. 

By AimA ScHNrjDKR*. 

[Plato xvm.] 

T NOW present the deseription of a new Moneron, which ap- 
pears to me fo iiosscss some interest. The name I give it is 
in allusion to the community of life which is set up between 
the different individuals (»f the same group, the different mem- 
bers of a coloii}^ os will be seen by-and-by. 

Monohia connuens lives in fresh water, and perhapfiT also in 
moist earth, i met with it for the first time in June 1878. 
I have had living representatives of it for about a week in a 

• Traofllttled by W. 8. Dallas, FJ/.S., from the ‘ Amhlves deZool<«ie 

expMmeatftle,’ tom, vii. (1878) p. 586. 



M. A. Schneider on a naw Momron. 389 

moist coll under my microscope ; and they have furnished me 
with the following observations. 

In its simplest form in a state of repose Monohin conjluem 
is a small nearly spherical mass of finely granular aarcode, 
appearing bluish by transmitted light, without a nucleus and 
without a vacuole (PL XVIII. %• 1) From this homoge- 
neous body radiate in all diveetions excessively delicate pseudo- 

E odia, so long that they are four tiriios the length of tlie 
ody, so slender and transparent that one can hardly trace 
tlieni except by tlio aid of the small inflations, like knots, 
which are arranged at intervals along their course, and which 
refract tin', light more strongly. These pseudoj)odia ai'C recti- 
linear, slow of movement, and coah'seout ; and by the combi- 
nation of thesti peculiarities they vividly n'call those of the 
Foraminii’em. 

Wlie.n the little creature thus formed becomes active, it 
abandons tluj spli(»rical form and extends itsidf, more or less, 
in one direction 1>^ a general contraction of its body. The 
physiogm)my wliich it then takes on varies much less than in 
other Protozoa; it is usually that of a Savoy biscuit, inflated 
at the extremities and slightly narrowed in tin*, middle, the 
inflated extremities being the scat of the emission of the 
psoudopodia (fig. 4). 

Sometimes the body becomes triangular, witli pscudopodia 
radiating from each of the heads ; more rarely it is quite 
irretfulur, with pseudopodia springing from all tlic little salient 
angles which arc marked in Us outlines (figs. 3 & 5). 

It is evident that, under these aspec.ls, Monobia conflnens 
feeds and nourishes itself. I have not witnessed the jiro- 
hension of food, and 1 cannot say what part the pscudopodia 
take in it. But it is certain that foreign bodies, often in 
considerable number, are to be seen in the mass of the 
body, sometimes each contained in a vacuole produced by 
their liquefaction, and representing the product or their diges- 
tion, not yet mixed with the general mass. The pscudopodia 
do not appear to me to be adapted to digest on the spot ; at 
least this seems to follow from the fact that I have never seen 
them involve foreign bodies. 

I have stated above that Monobia is destitute of vacuoles : 
by this I mean contractile vacuoles ; for we have just seen that 
such cavities are formed in connexion witli digestion, as in the 
AntaebcB, 

As soon as the Monobia has thriven so as to double its size 
or thereabout, it propagates, in accordance with the immu- 
table law that reproduction is the overflow of nutrition. We 
then see it elongate strongly, contracting and drawing 
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itBelf out in the middle, until it preaeiii^ the appearance of 
two spheres united by a band of saiTode. This band may 
become attemiated until it is no thicker than an ordinary 
pseudopodinra ; this filament may give way in its turn ; and 
then we have two individuals instead of one* But most com- 
monly this is not the course of event‘d, and the two fractions 
of the division, altliough each acts independently, continue to 
hold one another, as it were, by flic hand, like two sisters 
(fig. 2), They not only do not rujiture the more or less 
attenuated thread which is intorposccl Iw^twecn tliem, but, as 
I have often witnessed, it also ha])pens that two of their 
pseudopodia meet and become fused together, so as to set 
up a second jM>int of communication parallel to the former. 

Wlumevcr two nseudo|)odia issuing thus from two different 
centH's meet togetner, there is an amalgamation of the pseudo- 
podia. This amalgamation effected, the bond of union be- 
comes widened by afflux of plasma, and tlic communication 
between the two sarcodic territories is widely open, so that 
the granules can pass from one to the other. This mechanism 
explains the very varied aspects, changing from day to day, 
which the same colony presents. 

Starting from a single individual, we have just seen how we 
get to two, which sometimes separate and sometimes remain 
conn(3cted. Each of the two new individuals, behaving like 
the first after the lapse of a certain time, we get to four, all 
united to one another like the links of a chain. I have 
counted as many as eight thus associated ; and their line ex- 
tended over a considerable distance, describing a slight curve 

The following clay this was no longer the state of affairs. 
Each member of the colony had pulled upon the common cord ; 
and a new resultant had been produced from these opposite 
caprices. My Monera were now grouped as shown in 
fig. 8 — in a square surmounted by a triangle, the latter 
surmounted by an arrow. A few pscudopodia stretched from 
one individual to another, and, soldered together, had sufficed 
to substitute this aspect for the former one. A little later the 
same cause liad produced a different sjicctacle : and, a more 
lively image of society than any other, this mobile colony was 
never the same at the close of the day as it had been at the 
beginning. 1 shall not stop here to describe the series of 
these fluctuations. It will be easily understood that the 
number of members increased by the division of some of the 
colony ; but certain members also separate to live apert, at 
least for a time. Evidently we cannot but admit that sepa*- 
rated individuals may resume their relations with a colony, or 
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that two colonies may attach themselves to each other to form 
a larger confederation^ after what has been said as to the 
facility with which the members of the same chapel married 
and divorced each other. 

Here the observations close. 

Is the mode of reproduction (fiasiparity) which T have just 
dcHcribed the only oiu‘ poaHcasea by this species? This is a 
question which 1 cannot venture to decide ; we must not 
hypothecate the future ; and if it is true that wc do not know 
any other mode of propagation than the above in certain 
genera {I^otama*bay Myxodictyum)^ it is not less true that 
our ignorance in this lespcet may merely be the consequence 
of adverse circuinstanees. We may, however, note that in the 
Monera which encyst themselves lor the purpose of projmga- 
tion {Vampyrellaj Ib*otomyxa^ &e.) wc rarely find that the 
species is also eiulowcfl with active hssiparity during the 
period of its fn^c existence; and this consideration may lead us 
to assume tliat we have to do here with a simple organism 
having only the simplest and most rudimentary of all the 
modes of multiplication, division without any preliminaries in 
the free state. 

After what has just been stated it can hardly be doubted 
that our Monobia conjluens is a Moneron# Is it possible that 
we have to do with an evolutive jihase of a higher organism ? 
I see no reason to suppose any thing of the kind ; and analogy 
is opposed to such a suspicion. 

Like Myxodiciyum socudcj this l^foneron mi^ht be rogarderl, 
after the example of Claus^ as a naked Foraininifer, if wc did 
not know that the latest investigations on the Forarainifera 
tend to demonstrate the general existence of a nucleus in the 
representatives of that ^ouj). It therefore seems tome neces- 
sary to retain the order Monera as Iliickcl established it, 
until our knowledge of the mutual relations of the Protozoa 
shall become more complete. 


BIBLTOORAPHIGAL NOTICES. 

On the Siruetuxe and Affinities of the “ Tabulate Corah of ike 
Palceoxoic Period^ with Critical JJeseriptions of lUustrathe Species, 
By H. Alutitb Nxgbolbok, M.I)., P.Sc.^ F.L.S., &c. W. Block- 
wood d; Sous : Edinburgh & London, 1870. 

This work is a hirthor contribution towards the history of the 
Tabulate Corals, and contains a record of rasearohes carried on during 
some years past on the Palfeossoio species. The study of the forms 
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belonging to this group has become ol considerable intorest and im- 
portarioo, bofcb as regards their general structure and zoological 
position. As to their affinities, considerable difference of opinion 
prevails on some important joints. Formerly regarded as true Zoan- 
tharla, it now app«Mirs doubtful, from recent investigations, whether 
most of the forms so assigned belong to that group. In fact, says 
Mr. H. N. Moseley (I87n), “it would be as well if the term Tahu- 
lata wore dropped altogether, since it has reference to a structure 
common to certain Aleyonaria, Zoantharia, and Hydroida, Jind, being 
not oharad eristic of any natural group, only tends to confusion.’^ 

Twenty years ago (1869) Agassiz suggested the hydroid iiaturo of 
MitUpora^ which view, adopted by Claus and others in Germany, 
andb) Dana in America, was only paHu^llj accejdod. M.^Edwards, 
in the following year (18b‘0), did not consider the facts on which 
this o])imon was formed sufficiently ascertainocl ; and Prof. All- 
man has r<‘oent]y (^xj)resM:‘d some luujcrtainty on the subject. With 
the exception of Prot. Vcrrill (Ann. &Mag. Nat. Hist. 1*872, vol, ix. 
p. 365), no one had examined th<‘ soft jmrts of any of tho Tabulaia, 
until the critical inv<«tigatioti8 of Mr. Mosoloy were communicated 
to the Royal Sociot} in 1876, in wliich he states, “ though no evi- 
dome as to tho stru(*turc of tlm gcnoiativi^ system of w»U3 

obtained, the results yield convincing proofs that this interesting form 
is a true Hydroid and the subseciiiont still more elaborate paper on 
the Stylasieiida? (the Croouian J picture, 1878) has further eluoi- 
dated the subject, by showing that this family, with the Milleporidse, 
should form a suborder, the HydrocorHlJimi, 

Besides tho Millcporidic, Agassi/ hi lieved that the Favositidm, and 
all tho other sj)ocios of whicii the septa arc not (*(mtimied vertically, 
ought not to 1 k.‘ classed with the Corals — an ojanion combated by 
Yenilland doubted b) M. -Edwards* while M. DoJlfus cla^d some 
genera of tho Tahulata wdth the Hydroida, and the Climtetidie and 
Favosi tidal, he oonaidorod, were allied to cettain forms of Polyzoa, 

Prof. M, Duncan, in 1871 (Hep. Brit. Assoc.), treated of the 
structure and affinities of the Tabulaia, still retaining them among 
the Zoantharia, classing them into two prinoijial and five minor 
groups, but considering some goncra, as Ch<PteUs and similar forms, 
to bo allied to tho Aleyonaria. 

The object of Dr. Nicholson in the work under notice is an attempt 
to elucidate the minute anatomy of the principal Palasozoic genera, 
which he has personall} investigated ; and this has been chiefly 
effected by moans of microscopic sections ; so that the present work 
is more extensively occupied with detailed descriptions of minute 
structure than treatises on fos^ oorals usually are; and well- 
known types have generally been selected for study. 

The first chapter is devoted to the affinities and classiffcatdon ol 
the Tabulate corals, and also contains a ooncise historical sketch, 
showitig the principal tendencies of tho more recent researches of 
naturalists and palaeontologists with regard to this group of corals. 
The invosrigations of the author lead him to corrolmrate the views 



398 


Bthliogre^hieal Notices, 

of Yemll, Lixid»trom« and Hoaeley (above noticed) as to the neces^ 
sity of abolUhing the Tabnkta ” as a distinct and separate divi- 
sion of the Zoantharia ; and^ farther, that under the <Ad name of 
TabuiaM there an» included twelve distinct gTOU|)s of Corals : some 
of Uioi^^re Hydrazoa and Zoantharia ; a largo number may be 
referred w the Alcyonaria ; but none are, probably, referable to the 
Polysog^j^ 

The twve groups into which l)r. Nicholson proposes to divide 
the TabwtO' are the following— MiUeporidic, Pocilloj>orid«), Pavo- 
sitidm, Oelumnanadfic, Kyringoporidm, Auloporidm, lialysitidie, Te- 
tradiidlOi Thecidsc, ilelio]>orida), Chsctetidte, and l^abochidm. 

The first two groups, not containing any Palscozoic reprosontaiives, 
are but briefly noticed; the for larger jmrtiQu of the work (chaps. 2 
to 14) comprises the rosulte of the author’s investigations of the 
remaining ton grouj»s. In chapters 2 to fl (pp. 30-180) the author 
enters fully into tho characters, position, and aflinities of the older 
genera considered by him to belong to the Pavositidsc, and concludcw, 
after an extended study of their minuto structure, that Pi of. Ver- 
rill and Dr. Lindstrom aro right in referring all the corals usmilly 
included under this head to the Z. perforata ; and while not pre- 
pared to regard the group as a stjihfamily according to the views of 
the above authorities, Dr* Nicholson gives hia reasons at some 
length for inferring tbat “ a large number of the types are more or 
lees allied to the Poritidm, and some of which may perha|>8 be 
capable of final removal to the latter family, but which really re- 
present a series of separate though allied groups.’' 

Under the Columnariadm are provisionally pkced a few PalaM>zoio 
corals ; but their preoise position is uncertain, as the typical forms 
exhibit certain Rugose features, while, on tho other han^ they pre- 
sent some conspicuous points of resemblance to the AstrieidsD. 

With regard to the Palaaozoio family fiyrmgoporid©, Dr. Nichol- 
son does not agree with the opinion of Dana and others as to 
Syrmgopora being allied to nor with Lindsirdm that 

it is a Rugose coral, but considers that this family is related to 
the Pavositides, and should therefore find a place among tho Z. 
perforata. 

The family Auloporidm Is considered to be in a chaotic condition, 
so that it is impossiblo to come to any positiTo oondusion as to its 
afilnities or the forms it may contain, the materials in the author^ 
possession being insuifioieut for its clear elucidation ; but it may 
probably be r^ardod fks a peculiar group of tho Aloyonaria. 

The Ualysitidte, typified ^ the ^^chain-oori^'* ore sepa- 

rated from the Hyringoporidu^ which wore included with them by 
l£4-Edwards and Baame, and are stated to be nearly aUied to the 
Belioporidm, which they resemble in the general possession of two 
sets m tubes, difforing in size and in tho position of their tabulm. 

ISie singular SQurian genus Tstradium^ Dana, forms the family 
Tetradiidm; in general appearance it resembles some forms <n 
as C. radians^ and in some characters is aUied to iMp- 

Ann. <6 Map. N Bisi, Set. 5. Vol, iv. SB 
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slits and Hdlohta ; but from the quadripartite oharacter of the 
septa, Prof* Safford regarded the genus as referable lo the Bugosa. 

The group Thecidte iniludes but one genus, Thecitt^ rcstrigti^ to 
the Silurian rocke» the typical species of which, 2\ fStvindmmiana^ 
Goldf., the author has submitted to a careful macroscopic at^ micro- 
scopjc investigation, from which it scorns to fonn, in some 
a hnk between the Pcrfoiato Corals and the Alcyonanun maiiaSiy of 
the Jflelioporido}. For the structure and relations of th^ Hello- 
poridse Wf> are indebted to the resoarches ol Mr, Moso^^ (Phil, 
Truns. vol. clxvi. pt. 1, p. 01), which prove that Ilelloporet and its 
ancient allies art' truly Alcyonarians* Most of the gonWt are 
PalooozOic ; one {Polytremads) is Seoondarj’ ; and Beliopora k both 
Cretaceous and Jtecent. 

The next group, the ChastetidsB, 3)r, Nioholsou considers to lie 
mode up of very heterogoneous materials, which must ultimately 
be disintegrated. The chief member (Chcetetes radians) and its 
allies are in some respects similar to the FavositidsD, **oxco|>t 
that ‘ mural pores ' in the walls are wanting, while there are (lu 
reality) no traces of septa, and the walls of the oorallitos are com- 
pletely amalgamated/* Although these forms are far removed from 
the Favositidm, he is satisbed tliat they are genuine Aetinozoa, and 
seem to have more affinities with the Alcyonaria. 

Tlie group Monticuli|)oridi)o, founded on the genus Monilcviipora^ 
D’Orb., and originally considered to be a Bryoxoan, includes nume- 
rous forms whose position is uncertain, and which constitute 
perhaps the most difficult and intricate ossemblugo of Palieozoio 
fossils with which the zoophytologist is caUed to deal ** (p. 270). 

Although giving the results of his investigations in considerable 
detail (pp. 270-330) as to the internal structure of the corals 
usually referred to Monticulipora and allied types, Br. Kicholson 
proposes to publish hereafter an entirely separate memoir on the 
group. He oonsiders, however, that although strong evidence has 
^en brought forward to prove these forms to bo Polyaoa, yet, from 
tboir general stmotural character and resemblance to Co^enterate 
types, the majority will prove to bei<^ to the Actinozoa. 

^0 last family, Labe^idm, comprises the anomalous genus Lahs^ 
ehia, originally ^aced by M.-Edwards and Haimo among the Cbmte- 
tid«, and csonsidered by I)r. Lindstrom truly a Hvdrozoon allied 
to Bydractinia. The peculiarities in ite structure, however, are so 
numerous, and the apparent total absence of superfioial openings of 
any kind is so puzzling, that Br. Kioholson does not at present see 
how it can be placed among either the Hydrotoa or the Aetinosok. 

Wo have attempted but a brief and imperfect sketch of the chief 
views of Br. Kioholson on the twelve su^visiona of the Tabulate, 
which the reader will bnd given in detail in the separate ohapters 
treating of each special group. 

That some of the contusions arrived at will be generally accepted 
the author does not expect ; but while acknowledging the assistanea 
ho has derived from the labours of previous obsorvexi, it is fidr to 
state that most of the facts recorded in the volume have beep vori*' 



liihlioffraphicat Notices, 396 

fled by himself, end that nearly all the Ulustraiiona, whether in the 
t^ext or in the plates, are from original drawings of sections prepared 
hv him, with the viow of showing the minute stmoture of the prin- 
cipal Palmoroic genera of the Tabulate, thus rendering the work a 
useful addition to this branch of Falseontology. 

Qfohgical Surt^eif of Canada, Mesozoic Fossils, Vol. i. part ii. On 
the Fossils 0 / tM Cretaceous Rocks of Vancouver and adjacent 
Islands tv tfie Strait of Georgia, By I, F, WHirKAvas, F,G.8. 
Montreal, 1879. 

This work forms the second decade of the flrst Tolumo of Mesozoic 
fossils, published by the Geological Survey of Canada, and contains 
a description by Mr. Whiteavos of the fossils collected by Mr. 
Kicliardson from the Cretaceous rooks of Vancouver Island and 
adjacent districts, an account of which strata appeared in the * Pro- 
gress Kaport* of the above survey for the years 1871-76. The 
coal-bearing strata from which the fossils wore obtained occupy a 
narrow strip on the shores of the Georgian Strait, and their conti- 
nuity is broken by cr}"stallinft rocks so as to divide them into two 
areas, respectively termed tho Oomox and the Kanaimo coal-fields. 

About one hundred spocios are noticed, chiefly from the productive 
coal-measures. These, with one exception, a Smihtrochus, belong to 
the Mollosca: more than half the species ore Lamellibranohs ; and 
the Gasteropoda are more abundantly represeniod than the Cepha- 
lopoda. 

Tho geology of Vancouver Island was noticed many years since 
(1861) by l)r. Hector ; and some of the fossils have been deacril)ed 
during the last twenty years by Mr. Met*k, Mr. Oabb, and Dr. 
Shumard ; but seventeen are new to science. In order, however, to 

S resent as complete a report as possible on the fossil fauna of these 
eposits, Mr. ^^teaves has adaed in their proper places the names 
of species described or recorded from them by other naturalists. 

Thirty sneoios from tho ooal-bearing rocks of Vancouver are also 
found in the Chico group of California, which, with the Martinez 
group, probably represent the Lower and Upper Chalk of Europe, 
while on pdamntolodcal and stratigraphical grounds (says Mr. 
Whiteaves) it seems likely that tho cM)al-formation of the Nanaimo, 
Cowitohin, and Comox dis^cts is the equivalent in time of tho whole 
of the Upper Cretaceous. Borne of the fossils of the Vancouver 
Cretaceous aj^ar to have au extensive geographical range, as about 
feurteen speoies are believed to be common to the coal-bearing rooks 
of the Nanaimo and Comox districts and to the Chalk formation of 
Hurope, Asia, or Airioa. Among other interesting alluded 
to in the Beport is that of the former extent of the Cretaceous ocean 
ini If^th America, which, according to some authors, was separated 
liigo basins by a land barrier nearfy coincidont with the present 
main axis of the Bocky Mountains. This hypothesis is now con- 
sidered untenable, both on i^ysioal and pal^niologioal grounds ; 
and the results of reoent exfdorations confirm the opinion of Mr. 
Oabb, that there must have been a water communication between 
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the great Crctacoous sea that corered so much of what is now the 
central portion of the continent on the one side and the Pacific on 
the other* 

Ten plates acoompaiiy the descriptions of the species ; and a table 
is given of their ranges in the different subdivisions of the Vancouver 
and Californian Crolaooons rocks. 


MIHCELLANKOUa 

On Hyale T.uhbookiana ( «=* AUorohestt s imbricattis, Sp, Bntf^ and 
Nicea Labbookiana, Hate). Jiy the liev. T. 1C li. Stkbsi^o. 

At Banff this Augtiet 1 had the pleasure of being shown over the 
museum of the place by Mr. Edward, the well-known naturalist. 
Tn his collection of Crustacea I observed Allorchestfs imhricaim^ a 
species of which I had long been in search. L'xH.n examining the 
rooks along the coast 1 found it living in great ubundunec. It was 
easy to distinguish it from AllonlmUs Nxhsonii by the imbrication. 
On closer view a large hooked and serrated sjiine on the hand in 
the pereiopoda proved to be tin equally constant and distinguishing 
character. A spine, however, of this description is the special 
oharaoteristic of JSicea LMoekiana ; and upon comparing the ac- 
counts given by Mr. Hpence Bate of Allorchesitfit imhrioatus and 
iMbhod'iana^ i think it is evident that the two names belong 
to one and the same species. As explained in tlie * Anuols ’ for 
May 1876, the gonorio name should be Jlyale. Of the two spedfio 
names, iMhhoclcimut will have the precedence. 

The difference in the length of fJie inferior autemim in the two 
descriptions merely results from a di^eronce in the age of the 
sj^oimens described The question of the telson has already been 
discussed in the paper above monUoned, 

On Robert Kerr's Trandation of the • Sysima Naturoe ' of Linnasus. 
By OxjiriBXJ} Thoius, Assistant in riie Zoological Department, 
British Museum, 

Having seen the above work quoted in certain of the papers on 
North'^Amerioan Mammalia by Dr. Elliott Coues, the quotations being 
generally put in inverted commas, as though the work had not itself 
been referred to, I thought it worth while to examine the oatalogue 
of the Banksi^ Library, where, as 1 expected, I found a copy of 
this rare and little-known book. It is dated 1792, and purports to 
be a revised edition of Gmelin’s 'Bystoma Naturm.’ Inere are a 
ooDsiderable number of speoies named in it, with full descriptions 
and references. It was never continued beyond the first volume^ 
which contains the Mammalia and pari of the Birds. 

Among the birds, nearly all the speoies additional to Gnialin 
appear to be quoted from Latham’s ^ Index Omithologiotts but 
among the Manunalia, the new species described in Bonnant’s *His- 
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tary of Quadrupeds ’ (1781) and in Ooremor Phillips’s ^ Yoyai^ to 
Botany Bay 1 (1789) hare received Latin names, thus forestsllmg 
those in Shaw’s * General Zoology ’ (1800-^), which have hitherto 
been looked upon as the £rst Latin binomial names of these 
species* 

On a cursory inspection I have noticed the fcdlowing changes in 
nomenclature to be necessary ; — 

Thf Bpeeie$ hitherto knoton a$ Hand as 


DoUchotis pataclionica ($haw) 

Bciuruft Flaniauii 

XeruH uamaqtieusis (Xtd^.) 

(<* X* setosus; auot.) 

Petaurufl toguanuidofs Deem,, 
Phaliingista vulpina {S^taw) 


D. magelianica (Ken*), 
B* bad^ng, Ketr, 

X* eanenids (Kerr), 
r. Totanii (Kerr), 

P, vulpecula (jS»rr), 


Bat fortunately, in a large number of cases, it will only be neces- 
sary to accredit the old specific name to Kerr, later authors having 
ns^ tho same name. 

In tliis latter class tho following may bo instanced : — 


M. Lutra canadensis, Kerr, 
M. sibellinu amerioana, 
Uraus indicus, 

Hystrix mexicana, 

Mus messorius, 

Didolphis virgiuianus, 


S3 L, canadensis, Turt, 
m Martes americana (Turt,), 
as Mellivora iudica (SSkaw), 

B8 Snhingurus moxicanus (iShaw), 
8B M. messoriuH, Shaw, 
as D. Tirginiauus, Shaw, 


The British-Museum copy has evidently never been referred to, 
the leaves being uncut throughout. 

The full title is ** Tho Animal Kingdom, or Zoological System of 
the celebrated Sir Charles Linnasus. Class I. llammalia, containing 
a complete systematic description, arrangement, and nomenclature 
of all the known siieoies and varieties of the kfammalia, or animals 
which give snok to their young, being a translation of that part of 
the Bystoma ^Matures, as lately published, with great improvements, 
by Professor Gmsluy of Goettingen. Togisther with numerous addi- 
tious feom more recent zoological writers, and illustrated with copper** 
jdates: by Robert Korr, F.R. & A.8SJE., Member of the Royal 
College of Burgeons, and of the Royol Physical Society, and Burgeon 
to the Orphan Hospital of Edinburgh. Ixmdon : 1702.” 

I have thought it well to draw the attention of zoologists to thb 
work, as the sooner the oversight of a book of this kind is noticed 
the better it is for the oorrootneas of zoological nomenolatuie^. 


On the Structure of the Otphalie Qmglia of InetHe, 

By M. N. WAOirnH. 

It is wdl known that the two pairs of ganglia lodged in the head 
of an insect differ oousiderably with regard to their physiological 
functions. Formerly the part of an apparatus of ooor^nation was 
ascribed to the subcesophag^ ganglion ; but several naturalists have 

« Ihirlng the printing of the above, a second copy of this book has 
been purchased for the llhrayy of the Z<^logioal llepekmant 
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domoustrated that coordination of ail tho movementa of the appen^ 
dages takes place regularly in decapitated insects, •llxo suboeso* 
phageal ganglion principally gorcros the ap]>ondagcs of the mouth, 
and differs but little in its histological structure from tho other 
nodes of tho ganglionic chain. As to tho cerebroid or supraoBw- 
phageal ganglia, they are tho seat of nearly all tho functions of the 
homisphoreb of the brain in vertebrates. There are situated the 
organs of the perceptions, of memory, of intdhgenoo, Ac. Ilenoi' 
they have a more complicated histological stru^ure. These ner- 
vous centres are nevertheless coiistnici^ on the same general plan 
as the other ganglia. In tho middle they present bundles of ner- 
vous fibres, while the nerve-cells principally occupy the periph«*ry. 
Towards the centre of tho ganglion tliero are three groujw of am all 
cells arranged in stages one above the other and communicating by 
numerous fibres, llio group situated in front of the others may be 
regarded as having the most intimate relations with tho convolu- 
tions (or organs in the form of a horseshoe), which are especially 
developed in the social Hymonopiera,the most intelligent of insects. 
The greater or less develojiment of these parts of the nervous 
system coincides with the intellectual development. Thus we find 
the most remarkable development in the working ants, and then in 
the working bees ; there is a less development in the female ants 
and in the queen bee. In the males these parts only exist in a 
rudimentary state. 8exual life, and especially tho development of 
the ova and semen, are therefore oppo^ to the development of 
those organs. We can easily traoe the bundles of nervous fibres 
which run from the base of the ganglion to tho convolutions. 
From the sides of the ganglia issue the lubes which go to the com- 
pound eyes. In the humble-bees, in which each eye occupies 
nearly half the head, those lobes bare an enormous development. 
They are of an oval form, and composed, in the median part, of 
shori cylinders arranged in series. 

These oylitiders give origin to the fibres which penetrate into the 
base of tho brain. In the exterior part of the optic lobes these 
fibres interlace and present the form of two flattened cones with tboir 
apices turned towards each other. In this way the fibres of the 
left side ajipear upon the right side, and the inmrior fibres become 
superior. Each fibre by thus changing its direction enters into the 
constitution of tho opUo nerve which runs to each of the eyes 
forming togi^ther the compound eye. Tho intercrossing of the 
fibres does not occur hero l^tweon tho two opposite eyes as in the 
ohiasma of the vortobratos, but between the eyes of the same side 
of tho head. Such an organization very probably causes a perfect 
coincidence between ail the optical impressions received separately 
by eadii eye. 

To obtain the preparations which have given me these resultsi I 
extracted the brains of the insects, hardened them by means of 
Beta’s fluid (a mixture in equal proportions of sulphuric ether and 
chloroform), and made thin slices of them . — Comptm JZencfvs, Au- 
gust n, 1879, p. 37 a 
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Oil tfu Part plat^id hy Insects during the Flowering of Arum 
orinitain, Ait By M. B. ScHyiranLSR. 

The epathe of Arum crinitum diffuses uo strong an odour of putrid 
flesh that the insects irbioh deposit their eggs upon decomposing 
animal matters are attracted by it. The author found dozens of 
specimens of Musca Catear at the bottom of the spathe : they hod 
deposited thoir eggs ; and numerous small larva were creeping among 
the \iBeous hairs lining the interior of the 8|>ath6. Common house* 
flies and even mites were also caught among these haim, 

Hit John Lubbock has described the transportation by insects of 
the pollen of Arum inaculatwm to the protogynous stigmas of other 
individuals. Hairs, which are nothing but aborted stamens, are 
directed from above downwards, and thus facilitate the access of 
the insect to the lower part of the spathe, which, by means of these 
hairs, becomes a temporary prison for it. 

In Arum erinitum all the hairs produced by the abortion of the 
sexual organs are directed from below upwards ; and although they 
do not present any great obstacle to the access of insects they cer- 
tainly ^ not facilitate their entrance. The viscous hairs which 
line the inner surface of the spathe, however, are directed down- 
wards, and certainly present an obstacle to the escape of insects 
from the bottom of the spathe. 

On examining under the microscope the ovaries of Arum erinitum 
at the time when numerous flies occurred at the bottom of the spathe, 
the stigma was found ready to receive the poUen, and a few grains 
of pollen were already there, besides many crystals of oxalate of 
lime. The stamens, although the anthers were not yet open, con- 
tained perfectly ripe pollen ; and the least pressure sufficed to make 
it issue from the anthers. 

All the flies found by the author at the bottom of the spathe 
were dead. The inseots penetrating into this prison do not, ^ere- 
fore, oai^ out the pollen which has ripened during their captivity, 
as Scribed by Lubbook in the case of Arum maeulaium ; nor is 
^is the office ^ their larvss (whidi soon die of starvation) or of the 
mites. Of the flies attracted by the fetid odour of the plant some 
lay their eggs at the bottom of the spathe, and then, being pre- 
vented from escaping from their prison by the viscous hairs wmeh 
line its entrance, they die. Others, Iom pressed to oviposit, are 
attraoted by tibe glandular hairs which cover the spadix and lead 
them, like the rungs of a ladder, to the stamens. Here, walking 
over the anthers, they cause the pollen to escape ; and still ascending 
^ spadix in the direction of the hairs, they fly away to lay their 
eggs in another spathe, at the bottom at which they deposit upon 
the stigmas the pollen derived from the stamens of the former plant, 
and fixity die in timir turn. 

When the dead flies are examined after the lapse of a few days, 
tbeir chitiiious envelope is found dried up; but this is not the 
result of simple dericeatioa, as the insect lies upon a moist surfaoe, 
upon which a poriien of the liquid contents of the hairs has 
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oxudod. These h$m are filled with a purplish-rod, violet, or even 
blue liquid. When the violet or blue liquid is treated with dilute 
Bulphuric acid it becomes bright red. Ammonia restores the ori^- 
nal colour. The })urple-red liquid scarcely changes colour with 
acid ; but it becomes violet or blue under the infiuenco of ammonia. 
The purple-rod hairs which cover a great jmrt of the inner surface 
of the spatho of Arum criniium may therefore probably contain 
an acid which, like that exuded from the hairs of I)ro$fra, may 
contribute to the conversion of the nitrogenous materials of insects 
into matters capable of absorption by the spatho. 

The spatho is, in fact, a simple leaf, the parenchyma of which 
contains grains of chlorophyll, like all loaves capable of assimilation. 
We need only immerse the purple apathe of Arum erinitum for a 
fow days in a saturated solution of borax, to got rid of all the 
colouriug-mattors which masked the green colour of the chlorophyll. 
Thus, while admitting the possibility of the transportation of the 
pollen of Arum erinitum by flics to the stigmas either of another 
individual or of the same, the author is of opinion that insects also 
furnish nitrogonous nourishment to the plant through the mediation 
of the spathe. The name of Arum muscivorum, given to the plant 
by the younger Linne, would therefore be appropriate*. 

The so-called hairs which occur above the fertile stamens up to 
tbe extremity of the spadix present a structure very different from 
that of ordinary hairs. They are formed by an epidermio tissue, a 
parenchyma, and an axial vascular cord composed of traoheids. 
The^ are stamens, transformed, like those immediately below the 
fertile stamens, into glandular organs, which perform the same 
function as the aborted stamens of ParnaHta pahiatris^ The nume- 
rous living Baeietia which occurred upon the bodies of the dead 
flies among the hairs of the spadix of Arum einnitam show that 
here we have to do with a simple putrefaction of the albuminous 
materials of the insect ; none of the dead flies among the visooui 
hairs lining the interior of the spathe presented any trace of 
Bacteria, JBetwoen the stamens and the pistils there is a whod of 
aborted ovaries in the form of glandulitf appendag6s,^Com29f«i 
JUndus^ September 8, 1879, p, 508. 


On a iMw Speeie$ of Wild Dog from Dimirara. 

To the Editore of the Annak and Magazine of JBettural Biitorg^ 

observe that inadvertently I have omitted to name 
the new speoios of dog described by me euprdi p. 310. 1 propose 
for it tbe name of Canii rudU. 

Believe me, 

British Museuim Yours truly, 

October 1, 1879* A. GCtjraKBE, 

a M, B. Asofamann ham also cited Drammeukt erMtiM among lasecii* 
tivorons plants. See Just’s ^ Botanisohe JahrBri>erieh1i»* 1877^ p. 73(X 



THE ANNALS 




MAGAZINE OF NATCEAL HISTOEY. 

[FIFTH SERIES.] 

No. 24. DECEMBER 1S79. 


XLV.~r>?i the Structure of Afltrophiura, a new and aher» 
rant Genus of Echinodermata. By W. PERCY Sladen. 
F.L.S., F.tt.S. 

[Plate XX.] 

A BRIEF summanr of Bome of the structural peculiarities of 
this abiiortnal Echiuodcmi was published last year (Proc. 
Roy. Soc. vol. xxvii. p. 466) ; and subsequently a short note, 
together with a specific diagnosis of the form, appeared in 
Carus’s ^ Zoologischer Anzoiger/ Jahrg. ii. (1879), p. 10. 

It is the purpose of the present communication to furnish a 
description m detail of Astr(^hiura j^rmtra, and to offer such 
remarks upon its affinities and relationship as arc naturally 
sug^ted by the investigation. Some delay has intervened 
in the publication of these observations, prompted chiefly by 
the desire to obtain a further supply of material, in order to 
give a more exhaustive description of the anatomv of the 
organism ; but as such a wish may remain unrealized for 
an indefinite jperiod, it does not now seem deaindile to with* 
Ijtold longer the present notes upon tliis interesting specimen* 

Astrephiura permira^ nobis. 

Genial Form» — The body is pentagonal and much de- 
pressed) arched above and slightly concave beneath, suggesting, 
at the first rough glance, a superficial resemblance to the 
AsUri^ua type of starfish* The test is entirety covered with 
Ann. & Mag. N. Bui. Ser. d. Vol. iv. 29 
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calcareous plates, which are very conspicuous on account of 
the form and the arrang(*mcnt wliich they present; those 
situated within the central half of the abactinal surface are 
disposed after the manner of the tessellation of an Ophinroid 
disk, whilst the outer portion of the pentagon is occupied by 
plates which belong exclusively to the rachal scries, and re- 

5 resent highly modilied brachial ))late8 of veiy abnormal 
evxlopment. The margin of the teat is surrounded by a 
close-set fringe of small compresscil spinelets ; and the sin- 
gular ap[)enrance of tlie organism is still further enhanced by 
the possession of very short rudimentary rays of Ophiuroid 
type, which extend from the angles of tlie disk in continxiatiou 
of the radial series of plates. These diminutive arms, how- 
ever, ai^ quite insigriilicant l)oth in size and character, in 
proportion to the general dimensions of the disk ; and, as will 
be pointed out more fully hereafter, they would seem, when 
(‘onsidcred m relation to function, to be little more than aboi ted 
membt^rs. 

On the actinal side, the mouth is central and surrounded 
by ten large mouth-plates, which bear papillm only ; jaws^ 
jaw-])lates, and teeth lieing wanting. In one of the intcrradii 
there is a large escutcheon-Bhajiea plate, homologous in its 
position wdth the mouth-shicid of an Ophiuran ; it bears a 
puncture, and is probably the madreporito ; no otlier shields 
are present in the remaining four interradii. The ambulacra 
are largely developed and conspicuous, the tentacle-pores being 
separated by thin plates and guarded by loup lanceolate ten- 
tacle-scales. The median line of the radii is oc6upied by a 
series of large quadrate plates, which extend from the oral 
rimm and represent under arm-plates, or what may perhaps 
be more correctly spoken of as subarabulacral accessory 
pieces. The extensive trianguliit intorradial areas are covered 
with a scaling of small hexagonal plates, which diminish in 
size as they recede from the actinostome j and the plating ter- 
minates at a short distance from the edge of the disk, leaving 
a ])ortion of the radial plates exjiosed, in the form of a narrow 
marginal border. 

Description of a Specimen, Abactinal AapecL — The upper 
surface of the disk is regularly tessellated with clearly denned 
symmetrical plates arranged in the following manner. One 
irregular heptagonal plate, apparently the representative of 
what would normally be a pentagonal one, occupies the centre, 
and is encircled by seven slightly elongated plates, irregularly 
pentagonal and hexagonal, which arc the representatives 
of a nomal series of nve^ the splitting of two of these having 
given rise to the present irregularity, to which is also due the 
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modi6cation of the contour of the central plate. These repre- 
sent the “ primary plates ’’ of Opliiuridfie. Kxlcmal to the 
last-named series of plates follows a ring of ten more or less 
symmetrical pieces : the five which stand in the median line 
of the radii are subtriangular or somewhat arrow-headed in 
outline ; and tlic intennediate or inten*a<lial ones are irregularly 
pentagonal. Each of the five radial plates, as well <is the 
single central plate, bears a small tubercle of slight elevation. 
The radial plates have their aj^x directed outwards and in- 
serted between two large subtnangular platens, which represent 
the radial shields of a typical Ophiuroid disk. These touch, 
but only for a very short way on the middle of their inner 
sides, being again separated by the insertion on llicir outer 
margin of the triangular first upper arm-plate. The interra- 
dlal space between the shields of two neigh liouring rays is 
occupied by a single large quadrate plate, the outer margin 
of wliich is nearly in line with the outer margin of the radial 
shields. The whole series of plates above ascribed form a 
circular ar(5a which occupies the central half of the pentagonal 
disk, the remaining outer portion being filled up by extiaor- 
dinary radial plates, the abnormal development which these 
attain furnishing a highly remarkable feature in tliis Echino- 
derm, as the following description will indicate, 

Succeeding to the triangular first upper arm-plate, and 
situated in the median line of the ray, follow a series of 5-7 
rectangular plates, twice as broad as long, and which diminish 
in size as they approach the margin of the d^sk, where they 
become modified in form and pass off, by a gradation of 
stages, onto the mdimentary ray as the aborted reproseiita- 
tivos of upper arm-plates. Un either side of each upper anu- 
plate is a long, narrow, band-1 ike lateral plate, representing 
a side arm-plate, the breadth being equal throughout and cor- 
responding with the length of the upper arra-plate, whence 
they extend to the margin of the pentagonal disk, each plate 
in the series being consequently shorter than its more internal 

S redecessor. With the exception of the pair belonging to the 
rst, each side plate is connected with its own proper upper 
arm-plate, and proceeds from it at right angles to the median 
line of the ray ; this direction, however, is almost immediately 
dianged, ana tlic plate is bent sharply, though only sUglitly, 
outwards; whilst corresponding with this flexure in the 
pseudo-side arm-plates there is a slight downward depression, 
with a graceful curve, of the whole m^ral series, which ^ves 
to the median portion of the ray a decidedly raised or gi^ous 
character; and the series as a whole suggests some resemblance 
in appearance to the body of a trilobite. Although the pseudo- 
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side arm-platea, which belong to the first upper arm-plate^ 
are aeparated from it by reason of the devwopment of the 
radial ahielda and the position which it occupies, they main- 
tain nevertheless their own relative position in respect to 
the succeeding side arra-platcs, and at the place where their 
inner margins meet on the edge of the disk they mark the 
middle of a side of the jientagonal liody. In couscquence of 
the angle of diiection at which the lateral plates are prolonged 
from the median lino, a large triangular interbracmal space 
is enclosed between the first side ann-plates of two adjacent 
radii and the central area of the disk ; this is occupied by a 
single and uniform triangular plate, which is largest and 
most conspicuous uiion the dorsal surface. 

The extremity of each side arm-plate wdiich enters Into the 
marginal edgt; of the pentagonal disk is notched, and bcArs 
articulated thereon (normally) three short, stout, compressed 
spinelets of uniform hieadth throughout, their length being 
equal to or rather greater than the breadth of the side arm* 
plates. Tliese spiiu^s are truncate at the tip or slightly 
rounded, and so closely placed that they join tightly up to 
one another laterally, and form a continuous series, wnich 
borders the entire margin of the disk. The breadth of the 
fringe is ratlicr greater at the middle of an interbrachial space 
than at the extn^mities, in consequenc<^ of the gradual diminu- 
tion in tlie length of the spines as they approach the angles. 
Hero and thonj, in the specimen under notice, the perfect 
continuity of the series is somewhat interrupted, owing, pro- 
bably, to accidental breakage and abrasion; occasionally there 
is an additional spinelet to a side arm-plate, whilst in otlier 
cases two or thro(» become merged together. Normally there 
are about 48-50 spinelets in each interbrachial space. 

The manner in which the radial plates of the disk-series 
become modified in the course of their passage onto the rudi* 
mentary arms is veiy interesting ; and the tranairion into the 
true side arm-plates of the little radimentary ray takes place 
BO continuously and intelligibly that no doubt can exist as to 
the honiology of the strangely developed, band-like, lateral 
plates in the disk with the true Ophiuroid elements of normal 
form (K. XX. fig. 8) . It will observed that the two or 
three teiminal upper arm-plates, which fall within tlie limits 
of the pentagonal disk, lose their rectangular shape, and that 
the first change undergone by the oblong rectangular plate 
normally consists of a lateral contraction by which the dis- 
proportion of breadth to length is reduced ; this contraction in 
the next outward plate is still moi*o developed, its setion 
being greater on the proximal than on the distal margin 
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the plate. This gives to the side arm^plates tlie ap^rance 
oi resting upon the preceding upper arm-plate, at the same 
time inducing therein a pentagonal tigore. 

In the last radial segment included within the pentagonal 
disk, the upper arm-plate has generally been so much reduced 
in sue that the side ann-plates meet and hold it within the 
angle which they form, whilst the upper arm-plates, which 
follow upon the rudimentary ray, have become subtriangular 
or fan-shaped and quite insignificant in size. 

A slight variation, consequent on the irregularity of some 
of the jnates, is noticeable in one of the radii of the present 
specimen (PL XX. fig. 4). This consists of the radial series 
appai-entl^ passing off into the free rudimentary ray before 
tne margin of the disk is reachetl — a decejitive effect arising 
from a modification of the last segment includo<l in the disk, 
by which the side arm-plates and tlicir marginal spinelets 
remain isolated and form a continuous collar-likc rim beneath 
the ray connecting the lateral fringes of the two neiglibouring 
sides, whilst in all tlie other raprs the series of marginal spines 
is separated by the presence ot the free armlet. 

In one of the rays considerable irregularity occurs in con- 
sequence of the spIitting-up of some of the upper arm-plates 
ana the coalescence of two or more of the sme arm-plates, 
the former circumstance being, to a certain degree, sug- 
gestive of the broken character of these plates in Ophiophem 
and some Ophiurm. 

Aotinal Aspect * — The mouth is situated in the centre of the 
under or actinal surface, and is surrounded by ten large plates 
arranj^d in pairs, representing side mouth-shields. They are 
subtriangular or somewhat coulter-shaped, with the small end 
directed inward; and the two plates of a pair touch one 
another along tlieir interior half only, the outer portion 
arching outward towards the radii. These moutli-plates pro- 
ject prominently towards the centre of the actinostome, the 
‘motttVslits being consequently deep and wide; and each 
month-plate (pseudo-side month-shield) bears on its outer 
side three or four short, oblong, fiattenocl moutli-papilles ; and 
a single, large, semicircular papilla stands at the apex of the 
pair of mouth-plates (PL XX. fig. 5). 

A mouth^hield is present in only one of the interbrachial 
snaces. Jt is roundly shield-shaped, and is, in all probability, 
tne representative of tlic madreporiform body — an inference 
drawn from tlie fact that tlris plate bears a raised tubercle 
nunoturod with a large pore near one of its outer corners. 
Ino jaws {acutellu orafia), no jaw-plates {feri nnffularee)^ and 
no teeth ore pi-esent* 
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Extending from the rnouth-Hlitft along the median line of 
the radii are a series of large quadrangular plates, occup^i^ 
the position of umler arm-plates in an Opliiuran (PL aX, 
fig. 6), The first or innermost under arm-plate is much larger 
than any of the sueeceding ones, elongate and somewhat 
cscutelieon-shaped inwardly, but having two broad alee or 
extensions jiroauccd with a graceful curve from the corners of 
the outer margin, tin' whole plate bearing a fanciful resem- 
blances to the gorget of ancient armour. The succeeding 
under ami-plates are subquadrate, and, being bounded late- 
rally by incurv(‘d lines, resemble vertebra* in outline ; the 
number included within the disk is nine or ten, of which the 
two or three terminal ones diminish very rapidly in breadth, 
the passage of these into the true under arm-j)lates of the 
aborted ray being clearly tracc'able — a subject to which 
attention will be directed presently. 

The space occnjiicd by the ambulacral system is very con- 
sidemble, fonning in each radius a pctaloid area, down the 
middle of which runs the series of under ami-platcs al>ove 
described (PI. XX, fig, 6). The entire intermediate space 
between tw^o neighbouring radii is covered with a tessellated 
scaly membrane, composed of small, uniform, hexagonal 
plates. Tim tessella*, which form a more or less straight line 
bordering on the pore-area, diminish in size os they approach 
the edge of the disk, and at the same time liecome somewhat 
rounded in contour ; and the jdating terminating altogether at 
a short distance from the margin of the disk, a border is left 
around the test exposing a portion of the lateral or side arra- 
plates, in breadth rather greater than the Icngtli of the longest 
spines of the marginal fringe. 

Returning now to the ambulacra. A pair of tentacles 
accompanies each under arm-plate, one on either side ; and 
the neighlKuiring tentacles or ambulacral feet are separated 
from those of the next joint by a thin straigfit partition or 
septum, whicli extends somewhat upward into the disk or 
lK)dy in a manner suggestive of the arrangement of the 
ambulacral plates in certain Asteroids. Ovsdng to the promi- 
nence of these septa, which extend between the outer angles 
of the under arm-plates and the margin of the interradial 
plating, they have the appearance of cutting up the ambu- 
lacral area into square compartments ; over these is stretched 
a thin membranous skin, which is punctured with a large 
round pore for the ]>aHsage of the ambulacral tentacle, the 
orifice being frequently very little loss in diameter than the 
length of the under arm-plate itself (fig. 6). Judging from 
the appearance of the specimen, the tentacles were, in all 



407 


a new OenuB of Eckimdermafa. 

probability, entirely retractile. Each pore is protected by 
tentacle-scales : one, which is large and lanceolate, is situated 
on the interradial side of the aperture, and is very frequently 
found reflected or bent quite backward towards the actino- 
stomc ; another scale, sinaller and more rotund, occurs on the 
side of the pore adjacent to tlio under arm-plate, but is often 
wanting on the pores of the outer portion of the radii. Both 
of these are unmistakably scales ” in the proper sense of 
the term, and bear no resemblance whatever to the usual 
form of teatacle-^^ papilljc ” found in many Ophiurids, In 
addition to those just described there is fretpiently a free 
ovoid-shaped scale jiresent on the outer or aboral portion of 
the membrane of the tentacular aperture. 

The last two or three arm-seginonts included within the 
disk are wortliy of notice, since they sliow tlie gradual stages 
of modifleation which tlie radial series undergo in the course 
of their passage onto the rudimentary arm. In the last 
joint but two the brea<lth of the under arrn-plate is very greatly 
reduced, the proportion to length being less than one half, 
and the aboral end forms, at the same time, two sloping 
facets, in consequence of the encrojichment of the succeeding 
pair of side ana-plates, which extend, by the prolongation ot 
their edoral margin, quite up to the median plate, the tentacle- 
pore being sc(X)])ed out of tlie outer margin of the plate itself, 
as usual in Ophiurlddd. In the last under arm -plate but one 
the diminution in size becomes still greater, whilst in the 
segment wliich follows the side arm-plates meet for more than 
hiuf their length in the median line, the under arm-plate 
being reduced to a small subtriaugular plate enclosed in a 
notch on their outer margin ; this is the basement joint of the 
rudimentary arm, and is situated half within and half without 
the {)enUigonal disk ; tlie side arm-plates belonging to this 
segment bear three marginal spines, which are only very 
slightly modified from those of the marginal fringe. Tassing 
outward to the second joint of tlie free ray, the under arm- 
plate is very insignificant, and tlie arm-spines arc present as 
short, stout, rounded spiuelcts of tine Ophiuroid type, whilst 
in the third joint the under arm-platc has become quite micro- 
scopic and the spines reduced to mere papillm (PL XX. 
figs. 

Concurrent with the changes noted above in the plates of 
the terminal segments of the disk, tfie pore-areas become very 
greatly teduced in breadth towards the extremities of tlie 
radii ; for whilst midway between the centre of the actinostome 
and the angle of the disk the half porc-arca on either side is 
bniader than the median range of under arm-plates, the last 
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pair or two of pores arc scarcely larger than the usual Ophiuroid 
tentacular orinces. This circumstance, together with the fact 
that the pores in the neighbourhood of the actinostome are 
likewise somewhat more circumsrrilHid in breadth than those 
in the middle of the radius, imparts the pctaloid form to the 
outline of the poriferous area. 

It is also ot im|K)rtance to note that there are no tcntacle- 

g ^res or tentacle-scales present on the rudimentary arms, 
wing to the stale of preservation of the specimen under 
consideration, it is impossible to determine w hat was the length 
originally attained by these aborted prolongations of the radial 
^system, as they have been unfoitunately broken in every case ; 
but from the raj)idity with which each succeeding joint dimi- 
nisluis both in size and character from its pn^deoessor, as well 
as from tlie rudimentary nature of the paita, tlie probability 
would seem very doubtful that these stunted, undeveloped 
arms were ever of any jjreat extension. As indicating the 
really diminutive size of the small fiee rays, it may be men- 
tioned that the first three segments together measure little 
more than one tenth of the diameter of the disk. 

The innermost or basal portion of the ])ore-aroa is restricted 
on either side by a narrow elongated plate, wdiich joins up to 
the alee of the first underarm-plate and is directed downwards 
towards the side mouth-shiela (mouth-plate) ; it is somewhat 
sigmoid in shape, thickened at the outer (aboralj end and ter- 
minating inwardly in a point, andfonus the iuterradial margin 
of the first tonlacle-porc. This plate I am disposed to regard as 
the homologue of the Ophiuroid genital scale, although in the 
present case it is comparatively small and insignificant, being 
even shorter than the first under arm-plate. There appear to 
be traces of a slit on tJie interradial side of this plate, okween 
it and the interradial plating, such as would correspond with 
one of the rimm genitales ; but in the present condition of the 
specimen it is impossible to B|)eak with certainty on this 
point. 

The communication between the oial cavity and the intei> 
radial space is uninterrupted by any calcareous development, 
HO far as 1 am able to aetermine without injuring the speci- 
men. By throwing a strongly concentrated ray of light 
tlmmgh the tc*st, two small readish stains, about 1*5 miUim. 
in diameter, are discernible in each interradial area, situated 
on the sides adjoining the radii, and at about one third the 
distance between the mouth and the margin : whether, how- 
ever, these indicate the limits and position of the generative 
organs cannot be stated decisively without furtlier material ; 
but from the position which they occupy, as well as from the 
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connexion which is apparently traceable with the pnital 
scales at the base of the radii, it seems not improbable that 
such may be the case. It would be hazardous, however, even 
to sunoise, with our present information, whetlier these ex- 
tended interradial spaces are utilized mainly as a prolongation 
of the peritoneal cavity, or whether, on the other hand, they 
serve more specially the purpose ot a marsupium or nida- 
mental cavity — a lunction not unfrequently called into action 
amongst Echinoderms. 

Internal Ay*m-skeleton . — As might lie expected from the 
abnormal character of the animal, the internal structure of the 
radii is both rcmaikablc and peculiar. A form of arm-skele- 
tion or central axis is present, but of a highly modified and 
aborted description ; indc<*d, from the manner in which light 
is transmitted through the radial portion of the disk, it would 
be at once inferred that any internal structures wore of the 
moat simple and rudimentary kind, as compared with similar 
parts in the regular Opliiuroid test. A section was made 
through one of the radii, between the fourth and fifth under 
arm-plates ; and although the separation of the elements was 
not effected as satisfactorily as might be, owing to the partial 
ankylosis of the various ossicles, which made a certain 
amount of fracture unavoidable and entailed the consequent 
destruction of some detail, the section is sufficient to show 
the general features of this portion of the anatomy of Astro- 
j^iara without risking further damagje to the specimen. 
The l>ody or axis of the arm-skeleton is small and slender, 
and situated very higli in position in the dorsal portion of the 
ray (figs. 7, 8, rf, e) ; in fact the inferior longitudinal notch 
is situated entirely below, instead of being (in jiart at least) 
excavated out of the lower portion of the axis ; the ate or 
wing-like disk-processes, which in the C^hiuroid arm occupy 
tlie whole space between the side arm-plates, are here quite 
small and rudimentary, being reduced to the diminutive 
shaped structures marked b. The inferior longitudinal 
nouro-vascttlar notch is very large and triangular in section, 
being, in fact, most extraonlinaiy m size, as well as remarkable 
for its great extension upward. 

We now come to a very noteworthy feature in the internal 
anatomy of the present animal, which is presented by the 
s^ta dividing the tentacular compartments. These consist 
of large, broim, thin plates which join up to the aborted disk- 
processes of the axis (figs. 7, 8, a), and form partitions reaching 
up to the inner surfa^ of the al^tinal wall of the test, their 
actinal edge forming the prominent straight divisions which 
are seen, on the superficial aspect of the underside of the 
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animal, to span across tho ambulacra! area at each se^meut. 
It would seem also that there is occasionally a thickening of 
the side arm-plate in order to form a junction with, or pro- 
longation of, this plate; but whether such a development 
is flie rule in every segment, I am unable to saj^, without 
destroying the specimen. It may be noted that this thicken- 
ing ot two neighbouring side arm-plates is productive of a 
deep trench or groove between the side arm-piutes, following 
the direction of their line of suture and leading into the main 
interradial cavity. ( /lose up to the almctiiial wall is the trace of 
a thin, delicate, arched plate, which forms the boundary of 
the tentacular cavity (fig. 8,/) ; the extraordinary space occu- 

S )icd by tho tentacular pit, to the exclusion (almost ^solutely, 

[ believe) of the muscular area, is higlily remarkable. This 
is rendered very striking when a comparison is made of dia- 
grams of the respective parts in Astrc 2 )htum and a typical 
Ophiuran. 

The internal skeleton of the aborted ray-extensions is quite 
rudimentary and abnormal, the arm-platcs being increas^ to 
such a thickness as to fonn almost solid joints, and the com- 
munications between the succeeding segments being of the most 
limited character. This is apparent in tlic fimt free segment 
of radius iv (fig. 9) ; whilst a little further out upon the ray, 
in the fourth segment of radius v, the axis has the appear- 
ance of a miniature vei-tebra located in the centre of a clispro- 
portionately thick and solid arm-joint (fig. 10). 

Skiu’^apuendagee . — The plates of the entire test are smooth 
and nakm, there being no liace of jiedicollariie, granules, 
spinous stumps, or any corresponding developments what- 
ever. 

Locality^ Preservation^ and Colour, — The present example 
of this Kchinoderm was taken at Madagascar, and sent over 
by a collecting agent along with a number of littoral or shal- 
low-water Asteroids and iSchinoids from tlie same locally. 
The specimen was simply dried; and its colour in that conai- 
tion is yellowish white, the marginal fringe of spinelets ap- 
proaching a light brownish shade, and the actinal or under- 
side a deejicr tint of the same. 

Measurements of an IndioiduaL 

uiiUim. 


Diameter of uontagona) body 14 

T^agth of side of „ 9*76 

length of A radius Q 

Diameter of the ceutrtHlortMU “ ophiuroid ” disk , . 8 


Radial shields, length to breadth 2 : 1*5 

Second upper arm-plate, length to breadth 0*6 : 1 *8 
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Rocond iide awn-plate, length to breadth 0*5 : 3*75 

MonUi-ahield (niadrept>rite), length to breadth 0*9 ; 0-ft 
Hide month-Hhiolda, „ 99 « • ^'25 : 0715 

P'ir/st tinder orni-plftte, „ „ . 1*25 1'4 

Second under arm-plate, „ „ . . 0*0 : 0 55 

Outer margin of a mouth-piece to inner point of millmi. 

oppofiite tirnt under arm-plate 2*25 

liongth of HpiiicB in tlm marginal fringe 

u. At the extieinity of a aide 0*5 

fi. At the middle of a «do . , . 0*75 

length of thn*e hegmeatA of rudimentary arm . 1*5 

Jirptdih of rudimentary arm at baae ... . . 0*85 


General Conclueione, — The following peculiarities in the 
structure of AstrojpMura suggest themselves as worthy of 
special attention, in consequence of their important bearing 
upon tlie question of the affinities and relationship of the 
form. 

1, The pentagonal, flattened, goniodiscoid body, combining 
within its area representatives of the whole free radial system 
as well as of the disk of a typical Opliiuran, presents us with 
nothing less thdn the anomaly of an organism having Ophiu- 
roid ray-plates expanded and then consolidated along with 
their disk into a pentagonal Asteroid form of test, nuch a 
remarkable arrangement of the entire brachial series and ab- 
normal development of the side arm-plates is, so far as 1 am 
aware, quite without parallel amongst the Ophiuroidea and 
constitutes a character which I regard as an approach to the 
structme of the Aateroidea. Although it may be asserted 
that the rt»semblanc5e is largely superficial, and that the plates 
when taken individually are truly Ophiuroid after all, the ob- 
jection is counterbalanced by the fact that this combination of 
radial and interradial systems within a common periphery 
involves morphologically a principle of much higher import 
tlian simjily outward form, and to which testimony is borne, 
more or less fully, by each of the following particulars. 

* Mr, Theodore Lyman, writing some months ago, has kindW diawo 
niy attention to an interesting spemes of OMormnum which he described 
amongst the material obtained by the ‘Ohallenger’ expedition, 
bethmj Lyman, in which a monstrosity occurs in the side arm-plates, the 
ihstpair meeting outside the mouth-shield in the median line of the 
internraehial apace. If I am not mistaken, the same peculiarity is found 
also in Opkloeam (P) duhta, L^nian Blake*’ Expod., Bull. Mus. Comp. 
Zool. vol. Y. p. 224, pi. ii. hgs. 19<-2ih It is dillical^ however, to look 
Upon these coses as in any way fiuny homolojp^iuN with the extmordi- 
nary development present in Aa^rophiuraf in which wo have the 
series of sioo arm-^tes produced as flat plates extending from the 
upper arm-plates and occupying entirely a dorsal position upon the 
test, whilst in the instances cit^ above the prolon^tion of me pUdes 
occurs on the actinal surface and in a single segment of the ray only. 
Nevertheless ii is a very interesting feature. 
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2. The limitation of the tentacular pore-system to the disk 
likewise supports the above view as to the affinities of Antrch* 
phiura. An approach in the same direction, although in a 
very different ucgroo, is not wholly unknown in true (Jphi- 
urans, the tentaclc-pores extending very little, if at all, beyond 
the disk in Ophiommium and OjphioUpus, 

3. The extremely nidimentaiy condition and aborted clia- 
racter of that portion of the radial series which is prolonged 
beyond the body-disk would seem to give indications of 
disuse and cessation of function in this area of Ophiuroid 
organization, followed by a localization of function uceording 
to the plan of Asteroid organization. Perhaps, to a CyCrtaiii 
extent, we find a step in the same direetiuii in Ophiornusium 
and a few of the Ophioglyphw. 

4. The extraordinary development of the tentacular or 
anibulacral system compared with its usual standing in 
Ophiuran anatomy, togetner with a most exticmc modifica- 
tion of the muscular system characteristic of that group, 
indicate unequivocally a tendency towards the growth of 
Asteroid characters ; whilst the septa or supplementary plates 
which form the divisional partitions of the tcntaculm* com- 
partments in Astrophiura are not only unknown in Ophiu- 
roidea, but, as far as 1 am aware, are confined to the Aste- 
roidca. Regardmg the aborted axial elements of the radii in 
the present ochinoderm as the natural homologues of the 
ambulacral plates of Asteroidea, it remains only to determine 
the equivalents of the septa or accessory plates ; and these I 
propose to identify with the internal connective pieces W'hich 
occur in Astropectinidm and Linckiadee, and fill m the angle 
formed by the ambulacral and ventro-lateral plates, and to 
which M. Viguier (who hp recently studied the calcareous 
test of starfisnes) has applied the name of soutiens ainbula- 
craires.” If the view just enunciated be correct, we are 
presented by this plate in Antrophiura with tlic indications of 
a stage in tue genetic devclojpment of Asteroidea all traces of 
which have gradually passed away in the course of the evolu- 
tion of tlie more advanced forms of the group. 

It should be mentioned that an approach towards the laige 
size of the ^vity for the reception of the tentacle is perhaps 
to be found in Ophiomyces fruteetoaiut^ Lyman. 

Bespecting the under arm-plates, which seem to accord so 
fully with the homologous plates in Ophiuroidea, it may be 
remarked that their ^culiarily in this instance may be ac-^ 
counted for by the abnormal <fevelopraent of the whole orga«^ 
nism, and the consequpt action of correlation, rather than aa 
the airect outcome of inheritance or functional utility. The 
original estimate of the ordinal value of these plates, m conse- 
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quence of their being elements of structure supposed to be en* 
tirely unrepresented in Asteroids, is placed in quite a diflPerent 
light by the statement made by A. Agassiz that homologous 
platos occur in an early sta^e of the Asteroid lanra, but ulti- 
iimtely become rosorbed during the growth of the ambulacra. 

5, j'he prolongation of the i^itoneal cavity into tlie radial 
portion of the animal is a aivergence towards a structure 
usual in the Asteroid grou])*. 

6, The simple and rudimentary chwacter of the mouth- 
armature certainly follows much more closely in principle the 
plan of stiucture obtaining in Astcroidea than the highly 
modified and complex organization which is found in most 
Ophiuroids. In fact simple mouth -plates bearing papillce 
only are in jMrophiura the sole representatives of the ela- 
borate apparatus, consisting of side niouth-shiolds, jaws, jaw- 
plates, and tectli, which is met with in the latter group. 

It may be suggested that the mouth-plates, which are 

r ken of in tlie foregt)ing description as representatives of 
side mouth-shields, might with more propriety be styled 
^^jaws,’* since these latter are the first foimcd and are the 
n^ult of the development of the first adambulacral plate, 
whilst the side mouth-shields arc the modification oi the 
second adambulacral plate. A moment’s consideration, how- 
ever, will show that any dogmatic insisting upon such a 
nomenclature is a mere play on words ; for it will be seen that 
the term which I ehwtcd to use, for descriptive purposes only, 
was that which expressed most clearly the position of the 
plates in relation to the mouth-shield, as well as their own 
individual form ; whilst the fact of their wanting both jaw- 
plates and teeth would have rendered the application of the 
other term, if perhaps somewhat more precise, certainly much 
more misleading. 

7. The aborted character of the axis or internal arm-ske- 
leton is particularly notewortliy, and gives evidence of a 
divergence from a voiy characteristic Ophiuroid structure, 
from which due signincance must not ne withheld when 
formulating the affinities of the present animal. 

In conoTusion, it may be noted here that Ophio^yllum 
peiilufUj Lyman ti strangely abnormal Ojihiuroid taken 
during the ^Challenger’ expMition, superficially resembles 
Aatir^iura in having a fnnge-like border of spines round 
the margin of the disk : but here tlie comparison ceases ; for 
they are not homologous with the same appendages in our 

s So fur as tho ovaries are ooucemod, Mr. Lvman iafbrms me that he 
thinks he has found some such extension in 
t Ophiuridm and Aetronhy tides of ^ Obalienger ’ Exped.,’^ Bull. Mus. 
Comp iw>ol. \ol. V. p. pi. vii. ftga ITO-lSl. 
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specimen^ which are modified arm-spines belonging to the 
Bide arm-plates, whilst those in OphwphyUwm are, so fiar as 
I am able to judge from the figure alone, simply disk- 
spinelets attacked indiscriminately to radial and interradial 
plates alike. 

Without reviewing in further detail the structural pecu- 
liarities of this abnormal Echinoderm, it will be clear that no 
group of genera or family hitherto known can include a form 
of such aberrant type within the present limits of definition. 
AHtro],ihiiira consequently stands aimrt, and, in a classificatory 
t)oint of view, must bo considered as the representative of a 
iaraily of which it is, as yet, the only member known. 

Kegarding the serial position which the Astrophiuridje 
would occupy amongst Echinodermata in relation to the 
accepted aroitraiy divisions in present use, they will natu- 
rally be placed, by logical reasoning from tlie structure of 
the present form, intermediate between the Ophiuroidea and 
Asteroidea. llesfiecting the affinities of Aeirophiura^ the con- 
clusion seems inevitable that they apparently point to Ophiu- 
roid ancestry, whilst the modifications from the true Ophiuroid 
arrangement which arc present unquestionably take tne direc- 
tion of the more centralized Asteroid plan of organization, 
and thus form a step which diminishes the distance of struc- 
tural difference which has bi^n considered to separate the 
two orders : upon such grounds Aetrephiura has a due claim 
on the consideration of systematists as an intermediate and 
connecting form. It is undoubtedly premature, in tlxe present 
state of our information, to endeavour to indicate absolutely 
how far Aetropkiura bridges over the differences between 
Asteroids and Ophiuroids ; but it is certainly not too much to 
say that this genus passes very much further over the border- 
land than any other Echinoderm with which wc are at present 
acquainted. 

The following diagnosis will embrace the characters in- 
volved in the preceding description : — 

Fam. Astrophiuridsa, mihi. 

Brachia otun disco ophiurano in corpora peniagonoli iiiolusa. Bontoa 
alwunt. Oris armatura simplex et imperfecta, Pori pedum 
ambulaoralium si^tis angustis ad perpeudioulum radii directis 
disjunct!. Cava iuterbruchialia porlata. 

Aetrophiura permiraj gen. et sp, nov. 

Corpus pontagonale, dopreyssum, supra convoxum, infra paulo omi- 
cavum, obteotum S(]^aamis ooncinnis at planis, in dimidio inte- 
riore more disci opbiurani dispusitis, in ditmdio exteriore scutella 
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ktoralia hraohiorum simukatibtui maxime prolaiin. Bmohia 
incipiaiitia ab angvlis diaci product^t series radiales oontinuantia. 
In superiicie uctinali os modium, dooem magnis ossioulis oralibns 
cinctum, proHiantibns soutellis adoralibun, Ununi scutum buo- 
calo aviebt; dentes, scuteUa oralia et tori angulares absunt. 
Vapilla^ oralcs ternm aut quaterusD, cum un& inagnA, ad angulos 
orin api>ositft. 

Sei*U‘H scutorum quadratorum a rimis oris por radios procedunt, 
bcutcllis vontralibuB pros! antihue, et per brachia inchoata pro- 
ducuiitur. 

Foramina [wdiim ambulucralium Roiitis angiistis dihjunoln, |)or- 
niugna, prolocta singula longll papillil atnbulaorali ad marginos 
iiiterbrachiakw, lauceolatfi et squauiapformi, alterA miiiore ml 
])artc*m interiorom rmlii juxta scutella braohionim ventralia positA. 
Area' interbrachiulos squamis par\ is lu'xagonolibufl obt(*otfic ; mar- 
gincm u])propiiiquanteBde(jrcsouut, relinqueuteH iimbuni anguetum 
exfKNjitum ; disci margino cinoto deneis spinis brevibus et com- 
pressis. 

lid*, in inari ad oras inaulee Madagascar. 

EXPLANATION OF PLATE XX. 

Fip. 1 . Antrvphiura pei'tnira^ nobis, abaclinal aspect, x d b. 

Fif, % Actiiuil n«pot*t of the same specimen, x 0*5. 

Fip, 3. Brachial series of radius ii, abactinal aspect X 10. 

4. Brachial series of radius abactinal aspect X 10. 

F\jf. 3. Actinostome : mouth^niaiure. x 10, 

Ftp. 0. Pore-area and actinal aspect of radius iii. X 10, 

Fijf. 0 o. Teniainal portion of pore-area and actinal aspect of radius ii. 
X 10. 

Fig, 7. Transverse section, showuig the proximal extrcmiU of the fifth 
segment in the brachial disk-series of radius iv. x 10. 

Fig, 3. Transverse section, showing the distal extremity of the fourth 
w^gment in the biiichial disk-series of radius iv, X iO, 

Fig. 9. Distal extnotuty of the first free segment of the rudimentary fVee 
arm of radius iv. x IK). 

Fig. 10, Distal extremity of the fourtli segment of the rudimentary IVee 
arm of mdiiu v. x 30. 


XLVI.— On two new leopode (Arctunis, ep.^and Tatmia, 
ep.) from Now Zealand By Gkobok M. Thomson. 

[Plate XIX. figs, 1-0. j 

The two new species of Isopods described in this paper re«> 
present genera not hitherto found in New Zealand ; and thej* 
are both somewhat remarkable for their resemblanoe to, and 
dissimilai’itieB from, already known species. Both forms were 
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obtained the dredge in from fathoms in Dunedin Har* 
hour ; and 1 have reason to believe that they are somewhat 
rare species. 

The first belongs to the genus Arcturusy and approximates 
very closely to A. cormqerj Stebbing*. a species found at 
Algoa Bay. After reading Mr. Stobuing’s description of 
this species, and comparing it with that found here, 1 am 
inclined to think that he has only seen females. It is veiy 
similar to the female of tlio new species, but differs consider- 
ablv from the male. 

The species found here, which I projiose to call A. tuher* 
cutaUis^ differs in the follo\^ing general respects from A. 
corniffcr : — The superior aritenna3 aic four-jointed, having a 
large broatl basal joint, and they extend considerably beyond 
the extremity of the second joint of the inferior antennee. At 
the extremity of the terminal joint tlierc occur several minute 
jointed appendages, regarding the function of which T am 
quite ignorant. The fourth segment of the body, which in A. 
corniger is produccil upwards into six cone-likc swellings, 
bears in the male of the local species one stout conical tul>ercle 
near eaxdi extremity (the anterior one being trifid), while in 
the female it has ton pointed tubercles. The branchial oper- 
cula are verjr long^ and extend to the extreroitv of the abdo«- 
nien. The following is a specific description of this interest- 
ing form. 

Aroturm tubermlaJtua^ sp* nov. 

MaU. Bo(^ rather robust. Head very indistinctly sepa- 
rated from first segment of body, its antcro-lateral margin 
produced forwai-d, apex crowned with a two-lobed tuberde. 
Three anterior segments also produced upwards into acute 
tuliercles. Fourth segment smooth, bearing a single stout 
spine at each end on tne median line, the anterior one being 
trifid. Superior antennee reaching beyond the extremity of 
second joint of inferior ; basal joint stout : second and tliird 
short; fourth as long as the two preceding, and bearing 
several jointed appenuages, each consisting of a minute bas^ 
joint and a slender nariow lamella. Inferior antennm rather 
longer than first four body-segments : first and second joints 
short ; third and fourth long, not ciliated, but with rows of 
minute tubercles on the under margin; flagellum three- 
jointed, sparingly ciliated, with a iw of acute spines or 
sei rations on its inner margin. 

These sharp teeth are present on the antenn© of both eexeSj 
and must materially assist the animal in grasping its prey ; 

• Ann. & Mag. Nat. Iliftt. 4th ser. \ol xU. p* U7 (lB7fl). 
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but the tubercles are found onlr on the male. Tho^ are verj 
characteristic, each being a well-marked denticle with four or 
five rounded and roughened crowns. 

The female differs from the male in having the whole body, 
except the lower antennee, more or less tubcrculato. The 
head and thiee posterior segments of the body bear a row of 
tubercles on each side, and have their inferior margins laterally 
extended. The fourth segment is flattened on its postero- 
lateral margins ; it bears on the median line at its anterior 
extremity a large three-pointed tubercle ; behind this are 
three smaller tubendes placed transversely, the middle one 
being the smallest ; and on each side of the anterior margin 
are two tubercles, the lower of which is the largest. The 
oviferous pouch does not extend the whole length of this 
segment. The fifth segment of the body is extended down- 
wards as if to foi m a supplementary pouch ; but T do not 
know at all what the function of this enlargement can be. 
Length 0 2 of an inch, exclusive of the untennee. 

Imb. Dredged iu Dunedin Ilabour, in 4-5 fathoms. 

The second species described in this paper is a Tanais^ of 
which I have hitherto only obtained a single specimen, and 
of which consequently the description is somewhat meagre. 
It approximates rather closely to T. vittcUuSj Lillieborg, of 
Europe, and is probably its representative in these seas, 
but at the same time is sufficiently distinct. The following 
ai’e the chief points of difFercnce. The antenn® are not so 
setose. The nrst gnathopoda arc well developed ; but the im- 
movable finger is destitute of tubercles on its inner margin, 
while it is much thicker than the movable finger. The 
posterior pereiopoda are terminated by sickle-shaped fingers, 
but wanting the deuiiculations which arc found in T, vittatus. 
The fascicles of ^ hairs on the ploon are composed of rather 
dense furry hairs, not shmder cilia. Lastly the terminal 
urofK)da have five instead of three articulations. The follow- 
ing is the specific character : — 

Tiinaia navw^zeaJandiiB^ ap. nov. 

Body broader than deep, with transverse fascicles of rough 
haira on the three anterior segments of the pleon. Eye very 
small, blacky and circular, placed on a prominent lateral lobe 
of the anterior margin of the head. Superior antennie three- 
jointed, setose at the extremity ; first joint longer than the two 
succeeding. Inferior antennas rather shorter than superior. 
First gnathopoda very stout, the immobile finger of the hand 

Ann, rfc Mag, N Hist. Ser, 6. Voh iv. 30 
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smooth on its inner margin, or only slightly denticulated. 
Second gnathopoda very Blender. Posterior pfeopoda bearing 
a smooth sickle-shapea finger, with a few long cilia at its 
base. Terminal uropoda almost as long as antennee, five- 
jointed, and with numerous set®. Lengtli 0*18 inch. 

Hab, Dredged along with the previous species in Dunedin 
Harbour, in 4-5 fathoms. 

EXPLANATION OF Pl.ATE XIX. Fkis. ]~6. 

jpy. 1. tithei'culaius (dihIo). X L‘I. 

Fy. 2. Tilt* same (female), head and part of body X 13. 

Fy. 3. The aarne, auperiur antennie. x 50. 

Ftp, 4. The same, lamellar plain of ahdiimon. X SS. 

Ftp, 5, Tanaa^ novof^wahmaite. x 13. 

Fy.6. The «ame, extiemity of last pair of lep^s, X 2ft. 


XLVIT * — On a new Species o/’Nebalin^/}*ow New Zealand. 

By (jrEOimK M. 'J’uomson. 

[l»late XIX. %«. 

In dredging during the past summer in Dunedin Harbour 
1 obtained a single specimen of a Nehalia diflering from any 
species liitherto described, and which, from the gi^at length 
OT its inferior anttjnnai^ I have named N, longicomu. 

In a paper in the Linnean Society’s Transactions for 1876 
(ser. ii. vo), i.), ^^On some Atlantic Crustacea of the ^Chal- 
lenger ’ Expedition,” Dr. Willemoes-Subm described a new 
species of Nebalia from Bermuda {N. lonffipea)^ in which 
the phyllopodal character of the logs has been entiroljr lost, 
and the schizopodal character approaclied more than in any 
other species of the genus. Taking this fact in comunction 
with the characters of several new cieep-soa genera of Schizo- 
pods examined by him, he reopened the whole question of the 
position which Nebalia occupies in reference to other groups 
of Crustacea, and proposed to unite it with these new forms, 
the Mysid®, &c., in the enlarged group of the Schizopoda. 
Seeing, however, that it differs from all others of the family 
in the number or its segments, in tlie well-developed phyllo- 
podal character of the moracic appendages in the majority of 
the species, and also in its devdopment, it seems a better 
plan to adopt the proposition made by Dr. A. S. Packard, Jun. 
(in the ^American Naturalist,’ vol. xiii. p. 128), viz. to make 
it the t^ of a new order, the Phyllocarida. As he points 
out, Nwalia probably represents a persistent form of a very 
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gemraiized type of great antiquity, and thus unites in itself 
characters of rhylIo|;^a, Copepoda, and Decapods. 

The specimen found by me, which was over i inch in 
length, has the carapace extending back to about the third 
abdominal segment on the sides, but with a ratlier wide 
dorsal sinus. The beak is large and well developed. The 
eyes are similar to those of N. btpe$ of Europe, being situated 
on movable peduncles, and formed of numerous , crystalline 
bodies under a common cornea. The antennas arc furnished 
with numerous hairs on their peduncles. The superior pair 
have a peduncle of two joints, the last of which bears two 
appendages, consisting of : — (1) a short triangular joint, with 
spines on its outer margin, and an oval ciliated plate ; and 
(2) a slender flagellum of several articulations, the number of 
which were not made out. The inferior antenn© consist of a 

I iedunclc of three stout joints (the second of which bears a 
arge tooth on its upper margin, 'while the terminal one is 
furnished with rows of spines and hairs on its outer margin 
and a bunch of hairs at its extremity), and a long slender 
flagellum, consisting of between 70 and 80 articulations, and 
almost equal in length to the whole body. The branchial 
feet, which were apparently very slender, were completely 
concealed beneath the carapace. The third to the seventh 
(inclusive) abdominal segments have their posterior margins 
finely dentated. The mur jiairs of natatory feet have the 
peduncles largely developed ; and their branches bear a row 
of spines on each outer margin. The caudal appendages also 
have a row of spines on each side, and are terminated by 
several lone filaments, which are minutely plumose. 

Pale yellow in colour and semitransparent. Length 0*86 
inch. 

EXPLANATION OF PLATE XIX. Fros. 7-9. 

Fip, 7. NebaUa Um^orni», X 10. 

Fxg. 8. The same, base of superior antennie. X 20. 

Fig 9. The same, haj^e of inferior antennoB. x 20. 


XLVIII. — Mori^ MootFdintnin OmithologiM Nonienolatureo 
By Alpbkp Newton, M.A., F.K.8-, &c. 

NombngulTueb is ^ trifling an adjunct to zoology that no 
true student of the science can mil to grud^ the time which he 
is, on certain occasionB, compelled to bestow utoh it, or ought 
to be rmgrateful to those who have expended ^eir toil in pre* 
pmring some rules for his guidance through the intricate masse 

30* 
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of fiynonj)rtoa tfaftt^ from one cause or another^ enfoMs almost 
every object with winch he has to deal. ()f such rules, the 
code adopted by the British Association, after the consultation 
of almost every eminent naturalist at homo and abroad, and 
after more than twenty years’ deliberation, is naturally that 
to which the student turns, and is timt by which, if he has 
any respect for the opinion of others, he will be governed. 
In one very small department of zoology I have tried to carry 
out these rules ; and I am glad to say that my efforts so far 
have been favourably regarded by many of my tellow-workers. 
It is, however, iinjiOHslble to please everybody ; and two of my 
friends lately deemed it their duty to demur to some of the 
decisions at which, in obedience to that code, I had arrived. 
Their objections I essayed to answer without delay {suprh^ 
pp. and from tho cominiinieations of several eorre- 

spond<*iitH T judge that my reply has been pretty generally 
(onsK^'ied to be tojjeluHive. J then said that J had no desire 
to eoinert my ciities ; and 1 ccrtaniJy had no expectation that 
I slioulcl do so. On the other hand, I did not anticipate that 
one of them would so immediately begin to prefer a fresh 
series of charg-es against me, such as I find in ‘ Tlie Ibis ’ for 
October, which reached me yestenlay, and this, I may re- 
mark, without deigning to take any direct notice of my former 
reply. I am m>w accused of disturbing nomenclature by 
changes which are both ^MVivolous” ana ‘‘revolutionary,’’ 
of having (in conjunction with others) “ gradually unuor- 
miued ” the principles of the afoi*esaid code, of being guilty 
of “ flagrant offences ” in violation of tlie same, of pursuing 
a “reckless course,” of “corrupting the ornithological 
morality ” (whatever that may mean) of the age. and gene- 
rally of high crimes and misdemeanors. I theremre asK the 
dispassionate attention of the readers of this Journal while I 
try to clear myself from the charges upon which I am thus 
peremptorily arraigned — premising that, with all the humility 
which ought to l)e displayed by a defendant, I shall not throw 
back hard words on my assailant. 

Mr. Seebolim's opinions I do not wish to influence; but it 
is immmbent on me to correct his assertions when they are 
contrary to fact. He may think that the code of tlie British 
Association requires amendment— even to the extent of five 
“ riders ” to be added to one rulc^ — or total abolition ; and I 
have no desire to c^eek the utterance of his expression; but 
when he states (Ibis, 1879, p. 429) that, “ to make confusion 
more confounded,” Mr. Sharpe followed my “unfortunate 
lead ” through two volumes of his ‘ Catalogue of Birds,’ I am 
bound to say that out of thirty ^four species of 
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treated in common by that g^tleman and tnyeelf^ hie nomen** 
clature differs from my own in thirteen mstanccs, including 
the important cases of Syrnium nnA Strix*, The fact that 
Mr. Bhaipe did not follow me further is not only a proof of 
his wholly independent action, but a disproof of the imputa- 
tion of las ever following mo ‘‘ blindly.’’ Whatever epithet 
maybe applied io my ^”lead,” it is suroly Mr. fScebohm’s 
statement that is unfortunate.’* 

Leaving, however, my supposed copartners in crime to 
answer for themselves, and for their eyesight, which none 
can doubt they are comjietcnt to do, 1 will procec<l to the 
charges now brought against me personally by Mr. Seebolmi. 
Formidable as they seem, examination reduces them to twofi 
of which one is the old story — the proper scientific name to be 
given to the Greater Whitetliroat. I really hoped I had dis- 
posed of this bcfoie { ; but although he has never adduced an 
atom of evidence in support of his assertion (which fact docs 
not much sin prise me, seeing that none is forthcoming), Mr. 
Seebohrn still maintains that “PI. Enl. 581. fig. 1” is 
“ unintelligible” (which fact has tlie contrary effect). He is 
absolutely obdurate on this point, and will hear not Mosers or 
the prophets. In vain for libu have Temminck and Kuhl, 
Bonaparte and Gray, Gerbe and many others written. What 
\ias intelligible to them is not so to Mr. Scebohm; but as it 
is no part of my business to find any of my friends in intelli- 
gence, 1 will here dismiss the matter, merely suggesting, as a 
subject of curious inq^uiry on the part ot those who have 
leisure, whether, if the beloved and “ familiar ” name “ PhyL 
heoopm niftie ” be not set aside, owing to the prior use of its 

• Oil the subject of the nomcuclaturv^ of the iStf igidtr L may perhaps 
be allowed to remark that, in the same ijumbor of * The Ibis/ an ooltorial 
notAoe (p. 4tt0) ansumes that Foistor’s tint application of the name Puho 
to the Eagle-Owl waa made in his second catalogue’* (p. 40), 
ignoring the fact of its Udo in his ** drat catalogue *' (p. 8), which duly 
bears date 1^17. This fact must bo deemed conolmnve. Those, how- 
ever, who are curious as to the date of the ** second catalogue ” (to my 
mind so needlessly called in question^ may like to know that the copy 
of the work in the library of the Innnean Society, containing (like my 
own) beth oatalogues in the origiml binding, is included in the list of 

Auditions ” to the Ubraiy of that Society, printed at the end of the 12th 
volnme of its ‘ Transactions * (p. 600), which volume bears date 1817, 
and is therefbre undeniable evidence of the second catalogue ** having 
been published in that year — unless, indeed, ground bo shown for doubting 
the wlendty. 

t The question whether we should write ** Acrocephalue aguatiem 
(Gmel.) ” or AertHfephabu aquniiwe (Temm.)” eeems scarcely to require 
notice. 

J I wish here to correct a misprint in luy farmer paper {suprd, p, 161, 
line \^) ‘ remigcs ” should be ** rectrirrs/’ 
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trivial term, might not Eule 11 of the code appljr to it? To 
call a species “ rujw ” which has not a shade of that colour 
about it certainly has the appearance of inaplying a false 
proposition.*’ 

The next and last specific charge is that concerning Acro^ 
cephalus arundtnaoetis ; and heroin I at once claim an ac- 
^uittal^ since Mr. Seebohm has himself pronounced my deci- 
tion to be ‘‘ legal ” and confesses that its l^ality has been 

indorsed ” by at least half a dozen otiier writers. 

It would bo an easy matter to extend mjr remarks to 
the rest of Mr. Seebohm’s diatribe, and to criticise his pro- 
posed riders,” five in number, to the unhappy Rule 12, 
which at present falls so short of his desires. 1 would only 
observe thereon that there may be a something worse than 
‘‘judges’ law,” namely law which is not judges’. Would-be 
legislators on nomenclature must take a wider view of the 
simject than ornithology only affords ; but I cannot stop to 
establish that position. My inclination is not towards con- 
troversy; 1 have little time to spare; and, lastly, I am deeply 
aftecled by one of Mr. Seebohm’s statements. He declares 
(np. 430, 431) , doubtless from experience of his own case, that 
tne blunders of ornithologists are “pretty iimcli in the airect 
ratio of the amount of work they do.” This declaration should 
make all of us cautious ; for it may be true in other cases. 

Mr. Seebohm is greatly averse from any change of esta- 
blished custom. So am 1 ; but 1 want to know what esta- 
blishes custom ; and, if he favours the readers of ‘ The Ibis ’ 
with another dissertation on nomenclature, I hope ho will 
define what he moans liy “ general use.” It is not enough 
that all ornithologists have hitherto agreed to regard a certain 
figure as a representation of a certain species : Mr. Seebohm 
says the figure is “ unintelligible and so all their opinions 
(“ general use ” notwitliatanding) are to go for nothing. He 
objects to my carrying out rules “ without regard to conse* 
quences ” — or, in other words, impartially — that it is “ reck- 
less.” In his eyes obedience to a code is a “ flagrant offence” 
iu violation of it. He finds me pursuing a strictly “ legal ” 
course; hence he terms that course “revolutionary” and wishes 
(pp. 420, 430) to alter the rules to suit his views of what the 
rules ought to be. If there is not here as nice a “ derange- 
ment of epitaphs” as any Mrs. Malaprop would desire, I 
hardly know where else it can be found. 


Magdalene CoUegey Cambridge, 
NovemWTi, 1879. 
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XUX. — On the Geological DiatribuHon ^ the Rhabd^^hora. 
By Chahlbs Lapworth, F*U.S* &c. 

Part II. Data. 

[Continued from p. 341.] 

Bala Formation, 

In the present state of our knowledge it is impossible to fix 
upon the physical or pal»ontological line of demarcation 
between the Llandeilo and Bala (or Caradoc) formations. 
The Upper Llandeilo and Tiower Bala rocks both consist, in 
great part, of dark and more or less carbonaceous shales, 
tolerably prolific in Grajitolites. In the south of Scotland, 
strata of this natui-e {the Gknkiln Shales) y unequivocally 
superior in systematic position to the generality of the Welsh 
Llandeilo rocks, afford a Graptolito fauna of a most distinc- 
tive character, but which, upon the whole, has a facies inter- 
mediate between that of the typical Llandeilo of 8iluria and 
that discoverable in strata of undoubted Bala age. I have 
hitherto looked upon this Gloiikiln fauna as of upper Llan- 
deilo age. Not only, however, have 1 failed this summer in 
detecting many of its most characteristic species in the highest 
Llandeilo rocks of South Wales, but the recent researches of 
American geologists appear almost to demonstrate that in 
New York and Canada a similar fauna is characteristic of the 
shaly strata immediately overlying the Trenton Limestone — 
in other words, of shales admittedly hoinotaxeous witli the 
lower beds of tne British Bala formation. This also appears 
to be the systematic place of the same fauna in Ireland and in 
Scandinavia. Till the lowest boundary of the Bala has been 
satisfactory settled by careful rescarcli in the typical districts 
of North Wales, it is perhaps a matter of no great moment 
whethiur the fauna in question be considered as of Upper 
Llandeilo or of Lower Joala age. At present, however, the 
balance of evidence leans decidedly in the latter direction. 
It will therefore be more convenient to regard this peculiar 
fauna, provisionally, as of Lower Bala age. 

Llandeilo^Bala or Lower Bcda, 

S(>otland.-^The Glenkiln or Lower Moffat shales of the^ 
south of Scodand, above referred to, yield, both in the typical 
localities near Moffat and in the district of the Leadhilfs, the 
following species : — 

BidymogrsptaR auperates, Lapw, Oauiogmptua aurcularis, SoU, 
OoMEioginiptaB grscilis^ Saib — explanatufi, iMjpw, 
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CconograptuB pertenuia^ Lapw, 
LoptoprraptUB naccidua, Jim. 
Dioellograptus divariratus P, HaU. 
— patufosuB, 

soxtans, Malt, 

Dicrauograptun fonuoBUS, Jlopk, 

ziezac, Lapw. 

Nicholson], Ifopk. 

— - ramosus, Hall, 
Clathrograptus ninoiformis, Lapw. 
nio8«ogi*aptufl Flincksiij Hajik. 
LoaiograptUB Harkiiossi, JNtcA. 


LaaiograptusP bimucronatu^, iWiM. 
Diplo^aptUM foliaoeufl) Mttrch. 

dontatus, Bronpn. 

angufitifoliuS) Hall. 

— — tncornifl, Cai*r, 

— - AV hi theldi, //«//. 

onglyphuB, Lapw. 

UlimarogfaptiiB bicornia, JIuU, 

Schar<*nlx'rgi, Lajno. 

«n*xcavatu«, Lapw. 
cptilatui P, Lapw, 


TIio lowest or Stincliar Division of the Lower Palceozoic 
rocks of Qirvan inolud(*.s the two conglomerate's of the valley 
of the Stinchar, with an intermediate limestone (Oraifjheaci) 
and some overlying shales. The Crustacea and Brachiopoda 
are of a Lower llaTa tyi^ with numerous Llandoilo (Trenton) 
affinities. The Graptolites 1 have collected from this division 
include, among others, the following Glenkiln forms ; — 


DicranograptUB formoflUM, Ifopk, 

ramoBUB; Hall, 

GloBBograptiiB llinckBii, Tf(pk, 
L^iogrnptUB IIarkn«'«Bi, Nirh. 
DicellogmptUB molfatoiiBis P^ Carr. 
lieptograptUB flacciduB, Hall. 
Climacograptus Hcharenbergi, 
Lapw, 


(^limacograptus bieornis, HaU. 

crolatuB, Lapw. 

Diplograptius tricorniB, CVirr. 

dHutatUB, hrmgn, 

— foliaoeuB, Murrh, 

angiiHtifoliuB, HaU. 

- — ■■ euglyphuB, Lapw. 


Ireland . — Every form of Graptolite enumerated in the Glen- 
kiln list given above has he/'n detected in similar association 
in corresponding rocks (Bailygrot beds) in the Lower Talm- 
ozoic strata ot county Down by my friend Mr. William 
Swanston, F.G.S., at fiallygrot and other localities to the south 
of Belfast Lough^. 

Portions of the same fauna have also been recognized at 
several localities in the south of Ireland. In Tramore Bay, 
county Waterford, the following h^rms were collected by 
officers of the Geologtpal Survey, from dark shales interbedded 
with fossiliferous rocks full of Lower Bala fossils t* 

Didymo^aptua, wp. (HiBiugeii^ DiplograptuB foliacBUs, Murch. 

Baily). Climacograptus bicomisi HaU. 

JDicellograptufl Hcxtaus, HaU. Dicranograptus ramosus, HaU. 

CoBHograptuB gracilis, HaU. 


In the neidibourhood occur L^tograptmjlaccidus^ HaU, and 
a species of Didymograptus {Hiaingert), 


• Swanston, Trans. Belfast NaturalistB’ Field-Club, Appendix, 1876- 
1877, 

t MetnoirB Geol. Surv. Ireland, Explanation Sheet 167, A-c., p. 28, 
el 9eq . ; also Baily, Quart. Joum. Geol. Soc. 1869, vol. xxv. pp, Io#'182. 
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At BalleyiDOuey uear Qorey, in tUe adjacent county of 
Wexford^ a similar group of forms is met with, viz. ; — 

Bidymograptus (Illidng^ri). ]3ip1ograptuB mucronatus, HaU. 

Dioellograptofl «extan«t iTow* Cliinaco^ptiis (bicomiB % llaU, 

Leptogmptus flacoiduA P, HaU. IHcranograptutt ramoaus, Mod, 

The most prolific locality, however, appears to be that of 
Six*Mile Briage, county Ulare, on tlie western slope of the 
Slirve Bomagn mountains. From this locality Mr. Baily 
quotes 

OoenograptUA gracilis, lltUL Diplo^aptus Bavlii, Carr, 

IHcellograptua HexianA^ Htdl. foliaceiia, Slurch, 

('limacograptus bioomk, UaU. Didymograptua, ap. (lUaingeri). 

and some others. 

Wales . — The Graptolitic black mudstones of Llanfaelrhys, 
Anglesey, noticed by Mr. Balter, ]>robably bedong also to this 
doubtful horizon. They occur in the neighbourhood of lime- 
stones of Bala age, and yield Dferanograptu^s formosus^^ Ho^)k., 
Climacograptue Scharenhergi^ Jjiipw., and species of Didy- 
mograptus. 

America . — The typical Qleiikilu fauna of South Scotland 
reappears almost unmodified in corresponding strata on the 
continent of North America. It is confined to the con- 
voluted shales that form the banks of the Hudson River in 
the neighbourhood of Albany, and to their Canadian equiva- 
lents. These 80-callcd lludson-Rivcr shales were* formerly 
regarded by the great majoiity of American palaeontologists as 
the representatives of the Lorraine shales that form the 
highest member of the Ordovician of Western New York. I 
have myself advocated the theory that they are of much 
earlier date, and inferior in systematic position to the Trenton 
Limestone. In the face of recent discoveries, however, neither 
of these theories appears to be any longer tenable, Mr, Whit- 
field’s opinion, that they correspond, generally speaking, to 
the Utica Slates of Weslern New York and Canada, is pro- 
bably tlie nearest to the truth ; but it is possible that some 
of the fossils quoted from them belong in time to the upper 
beds of the Trenton Limestone of the west. 

At the locality of Noman’s Kiln, near Albany, Professor 
Hall has collected 

Olematograptiui multifasciatuBy C^csaogmptuB gmdlis, Jlall. 

Mall. surcularis, Jlall. 

IMdymograptus serratulus, Mall. Bicranograptua rauKwua, Hall. 

— - superstsaPy Itopw, -- — iiiivHtiia, Mall. 

* Salter, Mom. Geol. Surrey, roL hi. p. 256 ; Quart. Journ. (leol. Soc. 

TOl viii. p. 359. 



426 


Mr. C. Lapwortlj on tie Qeologioal 

Dicallomptnt sextan®, Hall. Diplogreptua foliaoeus, ManA, 

divancatUA. ^ mucronatu8, HaU* 

Olathrograptua GeiAttziaiiua, HaU, angunti folium, HaU, 

Diplograptua marcidusp HaU. (Uoasogiaptuft epmulobus, HalL 

whitfialdif HaU. Olimacograptua bicomis, HaU. 

Of these spt'ciea the follawiug occur in similar beds in the 
valley of the St. Lawrence, Canada* : — 

IHplograptus foliaoeus, March. Dicellograptua sextans, Hall 

Cllniaoo^ptuH bicomis, Hall. di\anoatu8, HaU. 

IMcranograptus ramoflus, Hall. (loenograptus gracilis P, HaU, 

From the enigmatical Taconic shales of tlic valley of the 
Hudson, l)r. Emmons collected a few of the same forms t> 
viz. : — 

Omnograptua gracilis, HaU. Didymograptus, sp. 

GlossograptuB ciliatus, Emm, 

and from shales in Augusta County, Virginia, possibly of 
the same geological age, Dicranograptus ramosusy Hall, and 
several other species of Oraptolites of the Normon’s-Kiln 
type. A few like forms are also q^uoted by him from tlie shales 
of Parrotsvillc, Tennessee, which are apparently upon a 
similar geolorical horizon. 

The only Uraptolite hitherto quoted from the true Trenton 
Limestone is Diphgraptm amjHexicauhy Hall J. The over- 
tying Utica Slate afforas at Oxtumgo Creek, Fort Plain, New 
1 ork, the following species § : — 

Didvmograptus scrratulus P, Hall Cliraacograptus bicomis, HaU. 
Diplograptus foliaceus, Mw*ch. Dicranograptus raxnosus, HaU. 

From strata overlying the Trenton Limestone of Nevada, 
Dr. Charles White enumerates || 

Dicranograptus ramosus, HaU. Dij^lomptus quadrimucronatiis, 

Diplograptus bypniformis, White, Hm, 

•— foliareufl, Mureh. 

Australia . — A few forms of this Llandeilo-Bala fauna are 
enumerated by Professor M^Coy from the so-called Llandeilo 
Flags of Australia. The forms that may possibly belong to 
this general horizon are H 




t 



Hall, 20th Beport State Cabinet, New York, p, 221. 

Emmons, < American Geology,* vol. i. pp. 104, 110. 

Hall, Pal. New York. vol. f. p. 79. 

Whitfiel^ Report lOOth Meridian, vol. iv. p. 10. 

Dr. 0. White, Report West lOOtb Meridian, vol. ii. Palesontology, 


M'Ooy, * Prodromus Paleontology of Victoria,* decade ii. pi. xx. Ac. 
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Didymograiptiui €CKten«uaf| JTail*; Oomograptiis mdlit, HuM. 
Dicraogmptua mmoauAi MaU* Cbniogmptua ^ueauri^ M^C&y. 

tumitvOf Jffali. 


* 

Higher Bala or Cmadoc Formation, 

Walee, — We now ascend into the rocks of which the Bala 
or Caradoc age is unequivocaL The most prolific graptoliti- 
ferous rocks of tins date known to myself m Wales are ex- 

B )Bed in the railway-cutting a little west of the town of 
on way. Here the bla('k shales of the district are crowded 
with poorly preserved forms, principally^ 

Dicranograptua Clingani, Cart*. Diplograptus foliaoeus, Murch. 
IdiogtaptuB margaritatuS) Xo/ttr. Cbmacograptua bicomia, Bait. 

In the railway-cutting near the tunnel above Cynghordy 
station, South Wales, the black shales of Bala age have 
afforded me 


Diplograptus foUaceuA^ Murch. DicellograptusForchbaiuinerifCa^ 

Olimacogjmptiui biconiia^ Ball. 


and a few others. 

Irt the Harnage shales of the Caradoc area of Shropshire, 
Diplograptm foUaceus is not uncommon. A species of 
0Kmacograptu8y allied to 0. Wihontj Lapw., was met with 
by myself at Soudlev. An example of D, Jbliaceua^ March., 
from the Caradoc of Bobeston Wathen, is preserved in the 
Jermyn- Street Museum f. 

Scotland. — The higlier Caradoc beds of Wales are repre- 
sented in South Scotland by the Middle Moffat beds, or Ilart^ 
fell Shales. Up to the present date 1 have collected from 
these the following species : — 


Pleurograptus linearis^ Carr. 

rfi^iatus, Lapw. 

Amphigraptua divergons. B<Ut. 
Leptograptua daocidus, tlalL 

capiilans, Carr. 

Dicollograptus moffiitende, CVwr. 

- — ancejM, Nick. 

— Forenbammeri, Gain. 

— Merriai, -Hbpk, 

caducaus, Lapu). 

elegaxiB, Carr. 

complanatuSf Lapw, 
IMcranograutua mmosus, llaiU. 
— ^ FfieboWni, Bapk. 

Olmgani, Carr. 


Glosflograptus Hincksli, Bapk. 
Laaiograpttia IXorknoaBi, Ntch. 
Idiograptxia margaritatiia^ Lapw. 
Ketiolites bbrulus, Lojm, 
(’‘liniacograptua biconua, Hail. 

caudatus, Lapw, 

tubuliferua, Lapw. 

Wilaoni, lapw. 

— Sebarenbandf XafW. 
Diplograptua folmceua, Mwrth. 

tricomis, Carr. 

~ IruncatuS) TMpiv. 

quadrlmucronatua, BaU. 

—— DociRlia, Lapw. 

eugiyphuft, Lapw. 


♦ Oompau) alao Hidtari Mamoin Goal. .Stirv. vol. hi, pi xii. dee. 
t Oaselv. 1 
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The second or Ardmillsn Dirision of the Girvsn rocks is 
composed of the four successive subgroups of the Pinmore, 
Traloddcii, Shalloch, and Drummuck beds. The Pinmore 
beds have yielded me 


DicranograptiM ramoRUN, HaU» 
DicellograptuA moffatciiMs, Carr, 
Ijoptograptue tiaccidua, Hall, 
DiplograptuB foliareuB, Mttrvh, 
eugVphuB, Lapw. 

The Tralodden beds afford 

Dioollograptiia elagana, Carr, 

ForcDhainmeri, OeiniU, 

Morrlfli, llopk, 

— - complaaatiWj iMpw, 
DiplograptuB foUaceun^ March, 
BocialiH^ Lapw, 


Diplograptua tiicomifi, Carr, 
CliniacogTBptus Hchareiibergi, 
Lapw, 

caelatim, Lajm, 


Diplograptus truncatuS) Lapw, 

quadrimucTonatuB, MaU, 

ClimacograptuB bicomiH, Hall, 

tiibuUfttrus, Lapw, 

IdlograptuB aciiloatuBj Lapw, 


The Shalloch or Ncraatolites-bedB yield only a few speci* 
mens of 


DicellograptuR Morrini, Hopk, Diplograptus truncatus, Lapw, 

IHplograpt us ftjliaceiis, March, Idiograptus margaritatus; Lapw, 

The Drummuck beds are also very poor in Graptolites. 
The only forms hitlierto collected from them by Mrs. Gray 
or mysefr include 


DicellograptuB anceps ?, Nivh, Diplograptus truncatus, Lapw, 


Ireland , — The central member of the Black Graptolitic 
shales of county Down has yielded to the industrious re- 
searches of my friend Mr, William Hwanston the following 
Hartfell s})ccics : — 


Leptograptus flaccid us, Hall, 
Dicellograptus caduceus, Laim, 

moffatenaifl, Carr, 

— Forchhammeri, OeirUtz, 

Morrisi, Htpk, 

Dicranograptus ramoBUS, Hall, 

Ohngani, Curr. 

Nicholaoni, Hoi)k, 


OlimacograptuB bicornis, HaH, 

Scnareiibergi, Lapw, 

— — tubuliferuB, Xapw. 
Ketiolites Abratos^ tapw. 
Diplograptus trunoatus, Lapw, 
— foliacMUK^ March, 

quadrimucronatus, Hall, 

— ■ tricorms, Carr, 


Sweden . — The Swedish Graptolite-bearing rocks thatcorre- 
i^ond to the Llandeilo and Bala strata of Britain are the 
middle QrantoUte- Schists of Linnarsson {Dicrano^apius^ 
Schists of Dr. Tornquist) and the overlying TrvnmUw- 
Schist, These beds repose at once upon the Orthooerae^Lime-^ 
stone (Arenig), and are surmounted by the Brachiopod- Schists 
^landovcry) that form the basal formation of the Swedish 
Silurian proper. According to the most recent oommunica^ 
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iions of Mr. Linnartson^ the MiddU OrapioliU^^Schista of 
Scania are composed of tne following subgroups of strata in 
ascending order* : — 

(«) Zone with Phylhgraptu$ typtis (Hall ?), 

containing, in addition to Phyllograptua typuSj rcpi-esentatives 
of the unacr-named British species ; — 

Didyxnogwptu«j^tulu«, ffafL Olimacograptus confertua, Lapw. 

geniinuB, If is, perexcavatus, Zaptc, 

Diploj^aptus llopkinsoni, Nick. ScUareabergi, Lapuj, 

{b) Zone with Didymograptus geminus {Didymograptus 
Marchi$oni of British Palfleontologists). 

This IB characterized, like the corresponding British zone, 
by the abundance of tlu‘ tuningfork-shaj)ed Didymogmpti 
generally known under the names given above. I’hey occur 
together witli many of the same forms common in the under- 
lying zone (with the notable exception of Phyllograptus) and 
tne addition of Diphgraptm fAiaceus^ Murch. 


(c) Zone with OlossograpUia HtncJcHj Hopk. 

Hie chief fossil of this zone is a beautiful form of Gloaso- 
graptus doubtfully referable to Ilopkinson’s species. The 
Murchtsontfonn Didymograpti wee WAuting and only a single 
patulous species remaius. Dicellograptua {Dicdlograptua 
moffatenaxa r, Oarr.) makes its first appearance in this zone. 


(d) Zone with IHphgraptm mucronatus (Linnrs.). 


The characteristic fossil of this zone is a 
probably an Idiograptus, The associated 
with, or allied to, tne British species 


peculiar Graptolite. 
forms arc idfcntical 


Diploffraptus folinceus, Mw*ch 

tricomis, Carr, 

— — teratiusoulus, His, 


Olimacograptiut caudatus, Lojpw, 
Bicellograptus sextans, HaU, 
— maffatensis, Carr, 


(a) Zone with Clhmcograptua SeJmrenhergi^ Lapw. 

This is marked by the prevalence of the species to which 
the zone owes its name, end rarer examples of the represen- 
tatires of 

Diplograptus ft)liaooiis, Mwrek, Dinlograptus taretiusculus, His. 

— - Hopkinsojii P, N%ch, i>iaymO{^aptus superstee, Lapw, 


Linaarsaon, Gaol Fdreniugeiui FOrhandl. 1879, Bd. iv, nu. 8. 
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(/) Zone with Dtermograpiue Clingani^ (3arr* 
This is locally prolific in the British foims 


IHplograptu/t fotiacoua, Murch, 

quadrimuoronatus^ Hall, 

Climacoj^raptuft bioomw, HaU, 
— — caudatufi, Jja^rw, 


Lasiograptufl, Rp. n. 

Dicranograptu'< Carr, 

Bicellotf raptusl^'oi chnanunari, Orin 
— Morrisi, Hopk, 


{g) Zone of Orthia argentea^ Ills. 

The only species noted from this zone is an undetermined 
form of Climacograptus, 

These results harmonize the data previously collected from 
the district by former observers*, and are in strict concordance 
with the little that is yet known respecting the fossils of the 
con*espondirig strata in Westrogothia, Dalarue, and the island 
of Bornholm J, 

The zones («) and {!)) represent those British strata which, 
pending the advent of a more suitable title, we terra the 
jPassage-bods between the Arenig and Llandeilo formations. 
The zone («) is essentially Arenig in its general facies. The 
zone [b) is the exact representative of the Lower Llandeilo or 
Murchiaonuzont of Aberciddy Bay, The zones (c) and {d) 
are, as Linnarsson remarks, distinctly of Llandeilo age. 
Zone (e) is probably the equivalent of the transitional Glen- 
kiln shales of South Scotland. Zones (/) and (a) are, as 
Linnarsson observes, the Swedish representatives of the main 
mass of the Ilartfell shales, and are therefore of unequivocal 
Bala age. 

The highest strata of the Swedish Ordovician are the so- 
called Trtnuc/ma-’Sehiats, The only Graptolites they have 
yielded hitherto arej; 

Diplograptus pristiHi IIib. Dioellograptus elegans, Carr, 

America, — The Hudson-Kiver group or Larradne Shales of 
New York and Canada^ and their western representative the 
Cincinnati group of Ohio, occupy the systematic place of the 
British Oaradoc rocks. Only a tow Graptolites ate yet known 
from these beds. From the Cincinnati group llall enu- 
inerates§ 


Olimaeo^ntus bicornit, HalL 
typicalijj, HaU, 


Diplogmptus putUlus, IlaU, 


• Tornquiftt, CEfvers. af K Vet. Akad. Fork. 1873, no, 10, 4 j linxiart- 
•on, OeoL Fbxen, no. 22, 1875, See, 

t Juhnstrup, Forb. Skand. Naiurf. 11 (Copenhagen, 1878), pp. 
805 “ 808 » 

} Oonf Linnarsflon, Geological Marine, June 1876. 

$ Halh Grapt. Quebec Group^ p. 44, Ac. 
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In the Utica or Hudaon-Biver Shales of Lake St* John, 
Lower Canada*, occur 

I»eptogmptu» flacoidus, Hail. Di^ograptas quodrimucronatua, 

Diplograptufi mucronatua f , Hdl. H^. 

Hetiograptus P euchoris, Hdll. 

From the Lorraine Shales of New York Professor Hall 
figures 

Amphigmptua div^rgeus, Hall. I)iplograptw» badaouicufl, Nick, 

and some other S|)ecio8t» 

In the correHiK)nding beds near Montreal occur Clirnano- 
graptua bteornia^ Hall^ Diplograptm Jb/iacetis^ Murch., and 
Dicranogmpfus NichoUonij Hopk.J. 


L. — Note on the ao^calkd Farringdon {Coral-Bag) Spongea ” 
(CalcispongiflB, ZltuX). By H, J, Cartku, F.R,S. &c. 

A FEW days a^o, while turning out the contents of a box, 1 
found a parcel ot tossils labelled Coral Hag,” and, on opening 
it, not only saw that it contained several bbautiful specimens 
of the so-'Called Farringdon sponges,” but recollected that 
these fossils had been given to me by a dear fellow student 
who lived at or near Farringdon in Berkshire, and whose un- 
timely decease, somewhere about forty years ago, was about 
coeval with the present ; thus the parcel seems to have been 
unopened for this lapse of time. 

At once 1 observed that the Farringdon sponges belonged 
to the Order called bv Professor Zittm, in nis “ Studies on 
Fossil Sponges Calcispongim,” which were first brought 
to my notice by his kindness in not only sending me entire 
specimens of these sponges themselves from the Upper Jura, 
&c.,” but slides of Feronella midtidiaitata and P. cylindrioa 
respectively— showing that these, at least, contained triradiate 
spicules wliich, in the former, to me as well as to himself, 
seemed to be identifiable only with those of a recent Calcic 
sponge. 

* HaB, Grapt. Quebec Group, pp. 143 Ac. 

t Hall, Grapt. Quebec Group, p. ISj PalaftoiitoliYgy New York, 
▼ol. i. ph 72. 

I Lofm/ Geologv of Cansda/ p. 200. 

5 Abaaadluugeu dor k. bayer. Akad. der Wies. ii. Cl. Band xiii., 1877, 
1. HexacttnellicnB Ih, ib. Abtb. i. pp. C7-i/>4, II. Lithiatidw; lb. tA 
pp. 93-136, m. Monnctineliidie, TetraotiuelUdte, und Oalcisponaice. 
^Annals.’ 1877, vol xx. p, B57 ; 1878, vol. ii. p. 113 at aeg . : 

1879, vol. iii. p. 304, respectively. Translated by W. S. Dallas, F.L.ti. 
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Here tlie matter rested, so far as I myself was concerned, 
although Prof. Zittel had afterwards to embody the whole of 
his results in the article Si>ongia> of his ^ Uandbueh der 
Palaontologie ” (2tc Licfcmng, d. 128 1878), of which 

he kindly sent me a copy ; and had I not unexpectedly come 
upon the parcel ” of (Joral-Kag fossils above mentioned, I 
probably, on account of other engagements, should not have 
returned to the subject — although, on account of sundry objec- 
tions made at the time, I could never heartily accept Prof. 
Zittel’s views of the nature of these sponges ; but finding those 
in the parcel awoke in me a desiio to make myself more jwr- 
licularfy acquainted with the Farringdon sponges than 1 liad 
hitherto been, i)artly because 1 could not reconcile myself to 
the name ^HJaicispongia^ ” for them, and especially because* 1 
had, through the kindness of Mr. iSullas, made myself almost us 
familiar with Pharetros/jongta Htrahani as himself previous to 
the publication of his excellent description and illustrations of it 
(Quart. Joum, CtcoI. Soc. Mayl877, vol. xxxiii.p, 242, pi. xi ), 
in whicli he rightly insists, according to my views, on the 
originally siliceous nature of this, now calcareous, fossil and 
so-called FaiTingdon sponge.’’ 

At first these fossil sponges appeared to me very much like 
what Clathrinaj Gtvi\y^^A$ct‘tta cJathruHy Iltlckel (which 
abounds on the rocks here), would be if fossilized; but the fact 
of the Fan’iiigdon ones representing in a solid state the fibre 
of the sponge, and the apparent fibre of CkUhrina consisting 
of a reticulated anastomosing hollow tube representing the 
excretory canal-system minus the panmehyma which fills up 
tlic interstices in other sponges, at once pointed out the de- 
lusion. 

Hence it becomes desirable to premise that the fibre of the 
so-called Farringdon (Coral-Rag) sponges ” is entirely 
composed of calcareous material, solid, white, round, reticu- 
lated, massive, but still in this massive reticulation assuming 
a variety of definite forms in which the fibre itself is generally 
covered wdth a thin layer of granular crystalline calcite that, 
thickening in proportion to its distance from the surface, often 
leaves the interstices, of the latter open, while it fills those of 
the interior, so that the fibre on the surtace appears to be free ; 
and in this white, weathored-out structure consists their great 
beauty. Sometimes the fibre is entirely composed of linear 
spicules overlying each other like a rope, as in Pharetro^ 
spongia Sfrahani, Sollas {dp. et he, ci<.),and sometimes of com- 
pact ctystalline calcite, in the midst of which the spicules 
exist liae a core, as in the Farringdon specimen of Peronella 
dumosa. That which Prof. Zittel sent me is from the Duchy 
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of Brunswick (see his illustration^ ^ Handbuch, &c/ p* 190, 
fig. 108), 

On grinding down a slice of the Farringdon Peronella du^ 
mosa for microscopic examination^ I was gratifioxi to see that 
it presented trirodiate spicules^ something like those of the 
preparation of P. multidigitata sent me by Prof, Zittel, to which 
1 have alluded ; but, to my gi‘eat perplexity, I also saw that 
they were accompanied by an unintelligible mixture of incon- 
gruous forma like those represented by Mr. Sollas in his genus 
^^Catagma ” (Annals, 1878, vol. iu p. 856. fig. 1, and pi, xiv.), 
whose sjiecies also belong to the so-called Farringdon 
sponges.’^ 

Thinking, however, that I might find the triradiate spicules 
(quadriradiatc V for they only loom indistinctly by their trans- 
parency through the thin slice) strikingly shown in the other 
preparation to which I have alluded, viz. Peronella cylindrica 
from the Upper Jura (see illustration, ‘ Ilandbuchj&c.’ p. 190, 
fig. 107), 1 ground down slices of the remuiuing specimens 
from Farringdon, viz.: — IjVerticilHtea anastomaus (Zitt, op. 
cit. p. 190, fig. 106) ; 2, (hrynella^ sp. ; .3, Oculospongia^ sp. ; 
4, Elaaniostovia acutimargo (Zitt. op, cif. p, 193, fig. 113); 
6, a specimen like Pharelrospongia {manoHy Sharpe) farting^ 
donenais [op, cit, p. 193, fig 114); and 6, a thick, massive, 
crenulated, circular, horizontal form about inch in diaineter, 
with square margin, presenting a plurality of deep holes like 
that of Corynella, 

The result of tliis exaruination was a.«i follows : — No. 1, 
VLithistid (it should be remembered that, in addition to the 
looming indistinctness above mentioned, we must add, in the 
radiate or branched spiculation, the tiiinness of the slice, 
which, altliough it may not affect the linear form, such as that 
of Pharetroltpongia Strahaniy Soli., must, in die radiate or 
branched spiculation, leave fragments only of the spicules, so 
that, while the bifurcated ends of a tetractinellid spicule may 
simulate the radiate, the shaft alone might simulate the mo-> 
nactinellid spicules of a Calcisponge) ; no. 2, PLithistid, with 
large ybihamates; no. 3, simply ^anular, with no appear- 
ance of spicules • no. 4, ? Lithistid, branched ; no. 5, linear, 
flexuous ; no. C, r Lithistid, branch^. 

Thus the case now seemed to me hopeless, so far as the 
finding out of the kind of spon^ which these fossils repre- 
sentea either generally or specially j for I could neither see 
the triradiates so like those of a Oalci8]:>onge in ZittePs prepa- 
ration of Peronella multidigitata ; neither could 1 sec, in any 
of the linear spicules, the slightest approach in form to the 
monactinelUd one of the recent Calcispongia:}, which, to the 

Ann, & Mag, N, Hiaf, Ser. 5. Vol iv, 31 
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best of my knowledge, i« so far peculiar that it is never seen 
in a «ilice/>U8 state, any more than the form of the simple acse- 
rate of a Renicrid or Ghalina is observed in a calcareous one 
among the recent sponges. 

I tiien thought, if I could get an instance such as those 
mentioned by rrof. Zittcl and Mr, Sollas reaiH^ctively, of a 
siliceous sponge prestmting itself under a calcareous fossilized 
form, I might then sec how far its fibre would represent that 
of the Farringdon sponges; and it so ha})pen8 tliat there 
exist among my Fairingdon collection two cylindrical fossils 
each about one inch and a half long by half an inch broad, 
witli an axial cavity and furrowea oral aperture, so like 
Lithistida that if they had not pre8ont(»d the same kind of 
white, round, open, reticulated, calcareous fibre on the sur- 
face us tljat of tlie Farringdon s])ongcs with which they 
were associated, 1 should have set them down immediately 
as such. But on making polished longitudinal and trans- 
verse sections of the bodies of these fossils for furtlier ob- 
servation (by reflected light), I found that their spiculation 
was Lidiistia, and that instead of this spiculation presenting 
itself under the form of continuous reticulated fibre of the 
same size, like that to which I have alluded (that is, wrapt 
up in calcareous material), the apicuhs were naJeed^ and, m 
this condition, bore unmistakable evidence of that Lithistid 
nature which, if viewed while invested in the calcareous fibre 
of tlie surface so cliaracteristic of the 80-c4illed Farringdon 
sponge when seen under the microBco}>e by transmitted Tight 
in a slice ground down to extreme thinness, would lead to the 
difficulty above expressed, the uncertainty of whether we were 
looking at the remains of an originally siliceous or calcareous 
spiculation* 

Tims ray anticipation was realized, and some at least of 
the Farringdon sponges proved to have been originally 
siliceous. 

In reducing the slice of Elasmostoma from mv Farringdon 
sponges to a sufficient thinness for microscopical examination 
it proved so intractable, from the presence ot mineral crystals 
much harder than my grinding-stones, that I was obliged 
to have recourse to the Neocomian specimen for this purpose, 
kindly sent to me by Prof* Zittel; but just previously to tlie 
breaking-up of the slice of the Farringuon one, altliough not 
until it had b^n almost sufficiently reduced, T saw that it was 
in structure similarly composed ; nor could I help remarking 
at fhe same time tlie resemblance, in form at least* that 
existed between these two specimens and the Lithistid Far- 
rucuKna aurffbrmis, also represented by Zittcl (Handbuch 
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p, 158. fig. 68). My Farringdon specimen of Elasmostowa is 
Yfxy i^rfect, but in form cupellate with a chink on one side 
and still open below, evidencing what I have elsewhere stated 
respecting the funnel-'Sliaped sponges, viz. that they begin in 
the fonn of a fan, and then carving round, the opposite borders 
unite to such an extent as ftnaliy to convert the fan into a 
vase-shaped sponge. 

Now no one can confound the triradiate spicule of a Oalci- 
sponge with the tetracladiate one of a Lithistid when l>oth 
are clearly ex{> 08 ed ; but in these obscure indications which 
can only Iki dimly seen in the calcified fibre of the Farringdon 
sponges when it is ground down to a thinness which must 
take off one or more of their branches, we are as likely to find 
an apparent identification with one as with the other. Hence, 
perhaps, the value of my communication to Prof. Zittel that 
nis slice of PeroneUa mxdtidigiUita presented triradiates which 
could only be identified with those of the recent Calcispongim ; 
and hence the dubiousness which attended the results ot 
my grinding-down of the slices of the Farringdon sponges 
above mentioned. 

Professor Zittcl’s Studios on Fossil Sponges,” to which f 
have already alluded, are to me beyond all praise ; they form 
quite an epoch in the jialajontological history of the Spongida, 
especially as regards the Ilexactinellidse and Lithistidee ; but 
when we come to his Monactinellidae and Tetractinellidm his 


material, if not also the time that he could spare for this 
part of his ^Handbuch der Palilontologie^’ appears to have 
oeen pretty well exhausted; for wliile, m tlie translations 

Annals,^ L e.), about 128 pages are occupied by the 
ilexactinellidas and Liihistidai, only 14 are given to the 
Monactinellidsp and Tctractincllidaa, with 43 T<)r his fossil 
Calcispongim. 

Thus, considering tliat the Monaotinellidas and Tetracti- 
nellidae arc incomparably more numerous at the jivosent day 
than the HexactinelHdte and Lithistidae, it follows that either 
the former were far less plentiful in palaeontological times than 
they are now, or that very few specimens have come to Prof. 
Zittel’s hands in a fossilized condition ; while the chances of 
the Oalcispongim not being preserved, for the reasons I have 
heretofore sta^, make it questionable whether Zittel has not 
termed Cajeis^ngim ” many which ought to be among the 
siliceous sponges. 


Again, I apee with Mr. SoUas (Ann. 1878, voL ii. p. 361) 
that, if well cleansed by caustic potash,” or, indeed, by fresh 
water, bo as to extract the salt (chloride of sodium), the 
spicules of a Caloisponge might be preserved in balsam for 
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an indefinite period; but I do not think this cleansing is likely 
to occur in the sea, and therefore that the raj)icl destruction of 
these sponges, which appcArs to me to be owing to the pre- 
sence of sea-salt in the spicules, must be opposed to their ever 
being found in a fossilized conaition. 

But I cannot agree with Zittel in considering Pharciro^ 
ftpongia Simhani a Calcisponge; for, in the first y)lace, from 
what has been above stated, there is no reason to assume that 
calcareous material was its original composition; and, secondly, 
the acerate spicule is in form as peculiarly that of a Bcnierid 
ns it is not that of a (^alcisnonpe. 

With reference to my liaving also heretofore shown that 
both Pachaatrellid and Echinonematous spongers may possess 
triradiate spicules (Ann. 1876, vol. xviii. y>l. xiv. and 1879, 
vol. iii. f)l. xxvii.), I do not think that the latter can be 
confounded with the triradiates in the fossil Peronella multi* 
Jida, nor are they like those of P. cylindrical although those 
of P. cylindrica might be confounded with the spicules of a 
Pachastrellid, e. g. Dercitus niger^ ^^*^7 (Ann. 1871, vol. Viii. 
pi. iv. fig. «3),== Bucklandi^ Bowerbank (Mon. Brit. 

Dpongiada», vol. iii, pi. xciL fig. H, 1874) : the spicules iu the 
latter illustration are particularly like those of P. cylindrica. 

Lastly, 1 have of late been examining the cherty, ilint-like 
detrital remains of the Upyxsr (ireensand (C^noraanien) 
which are now strewn over the surface of the New Red Sand- 
stone of this neighbourhood in vast abundance, from their 
consisting of tlie once continuou.s and superincumbent strata 
of these parts, which, judging from their composition, were 
formed of the subtle material of a deep ocean- ned, in which 
all kinds of sponges, but especially the Hexactinellida and 
Lithistida, seem from their abundance to have attained their 
maximum of development ; yet while these are imbedded, for 
the most part, in large fragments in this more subtle material, 
which has now passed into a translucent, flint-like, siliceous 
matrix, equally abounding in isolated spicules of every kind 
of siliceous sponge, I have never seen a form among the 
latter that J coiud identify with a triradiate, quadiiradiate, 
linear, or any other kind of spicule of a Calcisnonge, although 
often a Litnistid with weathered-out white nbre like tliat of 
the Farringdon sponges but eilicijkd. 

Furthermore, a few days ago a fragment of this detritus was 
brought to me, out of which T extricated the digital process of 
a fossilized sponge aliout two and a half itiches long and three 
eighths of an in^ thick, which by its fixed end had evidently 
b^n attached to a larger branch, and at its free end is ob- 
tusely round. 'I'hus from its shape, together with the pre- 
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aonce of some of the reraaining acerato spicules left end to 
end on its surtace in a reticulatSi form- there can be no doubt 
that it had belonged to a digitate Ohatina: but, with the ex- 
ception of a few points, the whole of the fibre of the interior 
had disappeared, leaving the parts which it had occupied in 
the form of a reticuktccL anastomosing, efnpty tubulation, 
while the interstices were nlled with transluceut homogeneous 
filnt'likc silcx- 

Now here is a condition exactly opposite to tliat presented 
by the Farringdon (Coral-Rag) sponges, in which the^ra is 
retained and the interstices more or less emptpy while the 
fibre is calcareous^ and the interstices, where occupied, filled 
with calcareous material also. 

Thus 1 cannot liclp thinking that this silicified digital 

E rocess of a Chalina in the Upper Greensand flint might have 
een calcareous if it had been in the Coral Rag, and there- 
fore that most, if not all, of Prof. Zittel’s fossil Calcispongife 
may, after further examination, have to be transferred to nis 
other orders ; while 1 know no one would rejoice more to see 
this efiected than Prof. Zittel himself, if the evidence in favour 
of it warranted the alteration. 

Budleigh-Saltf^rton, 

Nov. 3, 1879, 


lA.^Descriptions of new Species of Lepidoptera from Japan, 
By AisTHUii G. Butusk, F.Z.S., &c. 

[Continued from p. 874.] 

GtometridiB. 

68. Thalera vemta, ti. sp. (uo. 425). 

Emer«ld>green ; wmgs crossed just beyond the middle by 
a white-edgM darker line ; a very slender bronze-brown mar- 
ginal line ; fringe snow-white, spotted witb ferruginous at the 
terminations of the veins : primaries widi a second white line 
across tlie basal third; the costa buff-coloured : head bright 
clay-red ; antenne with golden-yellowish pectinations : thorax, 
excepting the tegulee, and abdomen sordia white. Wings be- 
low pale sericeous green ; primaries with buff-coloured costa : 
body bebw sordid white, legs pale buff. Expanse of wings 
1 iiTch 5 lines. 
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69. TanaoMmtsjfrasffimyn, sp. (no. 431). 

Wings above pale pearly grey, with the external border 
rather broadly sap-green, a discal stripe dose to the outer 
border of the same colour ; primaries with the base, costa, 
and a regularly trifurcate central belt sap-green : secondaries 
crossed in the middle by a rather broad, straight, central sap- 
green belt; costal border rather broadly snow-white: thorax 
green ; antennae with ochraceous pectinations ; al)domen 
cream-coloured. Under surface of wings stramineous, be- 
coming ochraceous upon the costa, the outer border slightly 
greenish ; an indistinct straight postmedian greyish transverse 
strii>e: body wliite, the anterior coxa* green in front; pro- 
boscis ochreous. Expanse of wings 1 inch 10 lines. 

Ephjridss. 

70. Kphyra grata^ n. sp. (no. 470). 

Stramineous, tlie outer borders of the wings golden yellow; 
a rather broaxl, internally sinuated, submarginal, puijiUsh- 
brown belt, the outer edge of which is ragged ana divided 
into short transverse stnee ; a postmedian zigzag series of 
minute^ black dots; several internal spots and two basal bands 
grey : body grey, with yellowish head and sliouldcrs. Under 
surface altogether paler, the black dots obsolete. Expanse of 
wings 11 lines. 

(jlosely allied to Acldalia^'^ wrata of Moore. 

(jonata of Walker is also an Ephyta, 

Aoidaliidsa. 

71, Asthena auricruda^ n. sp. (no. 438). 

Bright buff-yellow : wings crossed by four equidistant, 
parallel, irregularly zigzag, leaden grey bands ; base of pri- 
maries also leaden grey : thorax greyish ; front of head and 
centre of antenn® black, vertex and the remainder of antennee 
sordid white. Under surface altogether paler; wings whitish, 
with faint indications of the ban£ of the upper surface. Ex- 
panse of wings 9 lines. 

72. Acidalia impexa, n. sp. (no. 439). 

Pale testaceous: wings with ochraceous fringe; outer 
bonier laky purple, leaving the margin near apex of pri- 
maries, so that it encloses an oblong marginal spot of the 
ground-colour ; costal margin of primaries tinted with pur- 
plish lake ; collar of the same tint. Wings below creamy 
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stramineous, marginal border grey ; an indistinct^ transverse^ 
central, dusty line, followed by a barely distinguishable irre- 
gular discal fine. Expanse of wings 9 lines. 

Allied to A, jakima (111. Lep. Het. iii. p, 40, pi. 50. 
fig. 10). 

73. Acidalia maceacens^ n. sp. (no. 448). 

Very pale greyish brown : wings witli black discocellular 
dots, immediately followed by a pale sinuous band ; this is 
ibllowed by a broader band, slightly darker than the ground- 
colour, followed again by a second, sinuous, pale submarginal 
band; inner edge of the brownish intermediate band traversed 
by a series of blackish dots ; a marginal series of black dots. 
Under surface whitish, minutely ii rotated with brown; dis- 
coccllular and marginal dots as above: discal band indi- 
stinctly seen, its inner edge indicated oy a sinuous brown 
line. Expanse of wings 10^ lines. 

74. Acidalia fvdata^ n. sp. (no. 456). 

Shining olivaceous brown ; wings with greyish borders, 
blackish discocellular dots, and a dark grey, subangulated, 
externo-discal line : thorax greyish ; vertex of head white ; 
anus yellowish. Under surface pale shining greyish brown, 
with indications of the markings of the upper siirface. Ex- 
panse of wings 10 lines. 

75. Acidalia invalida^ n. sp. (no. 463). 

Whity brown, minutely irrorated with darker brown: wings 
crossed by two sinuous dark-edged bands, one central, the 
other discal; discocellular spots and marginal dots black. 
Wings below whitish : primaries with brownish costa ; the 
marlcitigB of the upper surface indistinct, the inner edge of 
the discal band inaicated by a scries of brown dots: body 
cream-coloured. Expanse of win^ 1 inch. 

Acidalia'^ defameUaria md “^4.” emisaaria o{ Walker 
are referable to my genus Lyoauges. 

Caberidfls. 

Orthocabbra, n. gen. 

Nearly allied to Cahera^ but the costal margin of primaries 
straighter and longer, the outer mar^n nearly straight and 
decidedly longer, me inner margin ^ut the same. Type 
£>. aericecu 

In marking the type differs from C. pmaria (the species 
which it most resembles) in having most of the lines aupli- 
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cated and those of the primaries oblique and converging 
towards the apex. 

76. Orthocabera sericea^ n. ap. (no. 477). 

. Sericeoua snow-white : winga oroaaed by four bands, 
ilje first tlivci* of primaries and the third of secondaries formoa 
of double sandy brown lines, taixiring and converging towards 
the apex of the primaries, the first and second of secondaries 
reduced to siifgle lines of the same colour, the first being 
(juite basal and tlicrcforc only just visible ; a subinarginal 
line sinuated on the primaries and a marginal line also of the 
same colour : primaries with a minute dark brown discoccl- 
lular dot ; costal margin slenderly brownish : head and an- 
tennai yellowish. Wings below snow-white. Immaculate : 

I irimarics with the costa pale golden brown : palpi yellowish ; 
egs varied with dc4id gold (perhaps due to abrasion). Ex- 
panse of wings 1 inch 5 lilies. 


lUcariida. 

77. Macaria Pryertj n. sp. (no. 494). 

Snow-white: winga streaked and mottled witli greyish 
brown, crossed by two sandy brown lines, the first at basal 
fourth, the second duplicated as far as the second median 
branch of primaries, where it divides into a fork, the inner 
branch running through the discocellulars to costa, the outer 
branch carried on for a short distanc'e and then abruptly 
elbowed so as to imn parallel to the imicr one, this outer 
stripe upon the primaries interrupted by black spots ; a broad 
grcvvisli-brown band almost uniting with the duplicated strijjc 
ancl shai-ply angulated externally, divided from the outer 
border (whieli is striated with tfark broi^n) by a macular 
stripe of the ground-colour ; a marginal scries of black spots : 
crest of head, antennai, and collar sandy or golden brown ; 
abdomen pearly white, the anterior segments with black 
dorsal dots in pairs. Wings below with the lines simple and 
badly defined, the mottling golden brown. Expanse ol wings 
1 inch 5 lines. 

78. Macaria irrorata^ n. sp. (no. 496). 

Clear sandy yellow, speckled with black ; wings with the 
fringe black-spotted; a small black sjiot on the discocellulars; 
a slender, ar^ed, black line, bordered with pale buff, and 
interrupted by the j'ellow veins, just beyond tlio middle; 
traces of a discal senes of black spots, most distinct upon the 
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primaries ; these wings also with a second black arched line 
near the base. Under surface nearly as above, slightly yel- 
lower. Expanse of wings 1 inch 3 lines. 

Allied to M. indictinaria of Bremer. 


Fidoniid». 

79. Lozogramma vapulatay n. sp. (no. 497). 

Whity brown, striated with little dashes of sKglitly darker 
brown, two indistinct angulated lines of the same tint across 
the basal half ; a marginal series of black dots : primaries 
crossed obliquely from inner margin to ai>ex by a darker- 
edged brown band, which widens abruptly at costal third, 
and is edged externally with white ; an elongated small black 
spot on the second median interspace ; an indistinct subinar- 
ginal brownish streak ; secondaries crossed just beyond the 
middle by a brown angulated stripe, which tapers to a line 
as it approaches the costa ; an iiidislinci brownish line half- 
way between the postinedian stripe and the margin. Wings 
below white, with the markings of the upper suri'ace sandy 
yellowish. Expanse of wings 1 inch 5 lines. 

Tliis species seenis allied to Macaria ” castigatana of 
Bremer. 

80. Ozolu terranm^ n. sp. (no. 614). 

Pale brown, slightly greyish at the outer borders of tlie 
wings ; a slender aark brown marginal line ; a submarginal 
line formed of series of geminated almost confluent black 
dots ; throe parallel, sinuated, discal dusky lines (tlie two 
outer ones approximated), crossed by black-spottcd median 
branches and submedian vein : primaries darker than secon- 
daries, the discoidal area and a belt enclosed by the discal 
lines rust-red ; three indistinct, sinuated, dusky lines across 
the basal area. Wings iHilow pale brown, the secondaries 
darker and greyer than the primaries ; all the discal veins 
black -spottea; the lines exossmg the disk more distinct than 
above, but the lines crossing the basal area only represented 
by black spots on the costa of primaries ; small blackish disco- 
cellular spots : body greyish. Expanse of wings 1 inch. 

LareutUdB. 

81. Emmelesia phamnti^ n. sp. (no. 435). 

Sericeous white: win^s crossed by nine more or less 
distinct, grey, sinuated lines, the third and fourth and the 
sixth and seventh from the base approximated, very irre- 
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^lar, and dotted witli black j the ninth or subma^nal line 
mdiatinct ; a aeries of black marginal lunules. Wings below 
immaculate; anterior coxa), tibia), and tarsi pale golden 
brown. Expanse of wings 1 1 lines. 

82. Eupithecia signigera^ n. sp. (no. 674). 

Sandy brown, crossed by numerous, parallel, undulated or 
zigs&ag, darker brown lines ; an interrupted black marginal 
line : primaries with the costal border almost wholly occupied 
by five large, black-edged, brown spots, the third and fifth 
of which are connected with similar subcostal spots above the 
end of the cell and close to the apex ; the first and third of 
the transverse brown lines expanded into bands ; a white- 
edged black spot at the end of the cell ; a submarginal series 
of extcmallv white-edged black spots, united by longitudinal 
dashes to the interrupted marginal line : secondaries paler 
than primaries, the costal half whitish ; a blackish discocel- 
lular dot ; the submarginal zigzag line externally white** 
edged and terminating at anal angle in a blackish spot : 
thorax whitish, with dark brown head and collar. Under 
surface grey, discocellular spots and inten*upted marginal line 
black and sharply definec^ transverse lines indistinct, only 
indicated upon the disk. Expanse of wings 1 inch. 

Allied to rufeacens (111. Typ. Lep. Ilet. iii. p. 62, 
pi. liii. fig. 12). 

83. Eupithedi consueta^ n. sp. (no. 568). 

Whitish, crossed by numerous undulated grey lines, some 
of which arc deepened in colour, and their interspaces are 
filled in with grey so as to form a small basal band, a broad 
angulated belt occupying the central third of the wings, a 
submarginal externally zigzag stripe and an external border : 
primaries with a prominent black discocellular litura : body 
varied with grey transverse stripes and lines. Wings below 
grey ; the outer edge of the central belt represented by a 
blackish stripe ; prominent black discocellular spots : a dif- 
fused discal stripe with pale external edge ; fringe with white 
basal line ; costal margin of primaries white, crossed largo 
blackish costal spots. Body below white ; legs greyish above. 
Ej^anse of wings 10^ lines. 

In the pattern of the primaries this specios almost agrees 
with E. excisa (111. Typ. Lep. Hct. iii. p. 52, pi. IHi. fig. 11). 

84. Eupithecia lucinda^ n. sp. (no. 578). 

Primaries pale sap-green, with blackish markings nearly as 
in the preceding species : secondaries sordid i^ito, a few 
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scales indioatinff traces of transverse lines : body pale sap- 
green^ abdomen ulack-spotted. Under surface shining white ; 
primaries witli a few indications of the commencement of lines 
upon the costa : secondaries crossed by two slender grey lines, 
indicating tlic central belt. Expanse of wings 8 lines. 

Seems allied to E. aophta (IlL Typ. Lep. Het. iii. p. 51, 
pL liii. fig. 9). 

85. Lohophora miaera^ n. sp. (no. 503). 

Wings smoky brown, tinted witli pink: primaries with 
greenish costal and internal areas ; darker than the secondaries 
and crossed by numerous black and brown lines, the inter- 
spaces between some of which are filled with brown darker 
than the ground-colour, so as to form a well-defined central 
band ; a subbasal angulated stripe, and one or two abbreviated 
bauds and spots at apex ; indications of a zigstag white sub- 
marginal line; a marginal series of black dots in pairs; 
fringe dark brown ; a black discocellular litura : secondaries 
with dusky marginal line : body blackish, irrorated with grey. 
Under surface oi wings pale reddish brown, with traces of the 
bands of the upper surface. Primaries with whitish internal 
area ; body white, with blackish sides ; legs banded with 
black. Expanse of wings 1 inch. 

86. Melanippe abraxinaj n. sp. (no. 633), 

Wings snow-white, with a broad and slightly irregular dark 
^oyish-brown outer border, traversed through the centre by a 
aentate-sinuate white stripe, and interrupted on second mccuan 
interspaces by a marginal white spot ; a black marginal line ; 
fringe spotted with dark greyish brown. Primaries with a 
yellow-edged blackish spot close to the base, followed imme- 
diately by two angulated dark brown stripes ; a very irregular 
constricted central band enclosing a black discoceiliilar spot : 
secondaries greyish at baser body ochreous, covered with 
black spots ; antenn® dark brown. Wings below with paler 
and more confused markings : body whitish, not spotted ; ab- 
domen transversely banded with black ; legs externally black, 
banded with yellow, internally white and yellow. Expanse 
of wings 1 inch 6 lines. 

87. Larentia oomw, n. sp. (no. 628). 

Greyish whity brown: primaries with the basal fourth 
dark brown, limited externally by a zigzag oblique white 
line ; a broad angulated central dark bi'own bell, limited on 
both sides by zigzag white lines, and enclosing a black disco- 
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cellular spot ; a white dentate-sinuate discal line ; an inter- 
rupted blackish marginal line : secondaries rather paler than 

} )rimarieS| with faint indications of two arched grey discal 
ines : head white, antennas brown ; thorax brown, with white 
fringes to the tegulao; abdomen white, with blackish dorsal 
dots or transverse liruis. Under surface whitish; the wings 
slightly grey to beyond the middle, where this colour is limited 
by an angulated dusky stripe; blackisli discoccllular spots. 
Expanse of wings 1 inch 4 Imes. 

88. Larenfia tnamcena, n. sp. (no. 541). 

Primaries white, crossed by numerous irregular dark brown 
lines; some of these are united by having tJioir interspaces 
filled in with slightly paler brown, so as to produce thre(‘. basal 
stripes and a broad irregular central belt ; the two linens nearest 
to the outer margin become black, and the outer one expands 
into large white-edged spots above the third median brancli ; 
outer border grey ; a marginal scries of black dots in paim ; 
basal half and tips of fringe brown : secondaries greyisli 
brown, pale, crossed from just before the middle to near the 
outer margin by parallel indistinct whitish undulated lines ; 
marginal dots and fringe as in primaries : body brown. Under 
surface grey, with paler external area crossed by grey lines ; 
black discocellular dots. Expanse of wings 1 inch 2 lines* 

89. Anticlea umbrifera, n. sp. (no. 538). 

Primaries above rust-red, traversed by numerous zigzag 
blackish lines, and crossed by an irregular centml white belt 
enclosing a black discocellular dot ; a series of black marginal 
dots in pairs ; fringe tipped with grey : secondaries v^ite, 
crossed by two parallel approximated blackish zigzag post- 
median lines ; outer border reddish ; marginal dots ana fringe 
as in primaries : body above variiJi with rust-red and 
whitish. Under surface sordid white : wings crossed by two 
grey lines ; discocellular dots black. Expanse of wings 
I inch 4 linos. 

90. Scotasia sericakt^ n. sp. (no. 588). 

Shining bronzy grey : wings crossed by numerous zigzag 
and sinuated darker grey lines, three of which on tlie disk are 
filled in with reddish cupreous to form a discal band, three 
near the base of primaries and two close to the base to form a 
Bubbasal band and basal strine ; the central belt indicated upon 
the primaries by the paitial fiUing-in of three lines on each 
side with brown and by black dots upon the veins : in the 
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Beoondaries the outer ed^e ia alone mdicafed by black dots on 
the veins ; a black marginal line ; fringe brown : head brown^ 
first three abdominal segments with a central black dot 
Wings below shining grey, the markings obsolete; fringe 
brown : body grey. Expanse of wings 2 inches 1 line. 

Inukois, n. gen. 

Allied to Cheimatohia {C. brunmta)j but the neuration 
utterly different. In the primaries of Uheimatolia the costal 
vein IS normal, joining the costal margin at about the third 
fourth ; in Inurois it unites with the subcostal vein just beyond 
its origin. The subcostal vein of Cheimatohia has four branches, 
all emitted at some distance from the end of the cell ; that of 
Inuroi» has six branches, the first four of vhich are very 
short, and cross the costal area much less obliquely than is 
usual. In Cheimatohia the upper radial is trifurcate, the upper- 
most branch uniting with the subcostal so as to form a ])ost- 
discoidal cell ; in Inuroie it is simple. In Cheimatohia the 
lower radial is emitted from an angle of the lower discocellular ; 
in Inurois it is emitTecl normally from l)ctween the two dlseo- 
cellulars. In Cheimatohia these veinlets are irregular, and the 
upper one sloping backwards ; in Tnmois they are regular and 
transverse. In tlie secondaries the differences are nearly as 
striking; thus the subcostal vein of Cheimatohia emits its 
branches from a long footstalk, whilst in Inumia there is none ; 
Cheimatohia has the discoccllulars oblique and sigmoidal, the 
upper being about four times the length of the lower, but 
hiu/rma has a perfectly simple angle, with the radial emitted 
from the centre ; in Uheirmtohia the third median and radial 
are about equal distances apart, whilst in Inuroia the second 
and third median branches are emitted near together and 
at some distance from the radial. In other respects the 
two genera are much alike, both in form, texture, and colo- 
ration. 

Type /. tenuis. 

91. Inurois tenuis^ n. sp. (nos. 553 & 556), 

Primaries semitransparent whity brown, with a faint indi- 
cation of a slightly darker greyish broad central belt, its outer 
edge dotted with black upon the veins ; a well-defined black 
discocellular spot and a marginal series of black dots ; secon- 
daries slightly paler, with black discocellular and marginal 
dots ; body brown. Wings below with a brown discal line 
across both primai'ies and secondaries. Expanse of wings ^ 
1 inch 2 lines, ? 1 inch 3 lines. 
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92. Cidaria mendtcay n. sp. (no. 604). 

Smokjr brown ; wings sericeous, crossed by a veiy irregular 
white diBcal stripe, an indistinct series of whitish spots 
bounding the external area internally : primaries indistinctly 
striated with whity brown ; a convex line of the same colour 
across the basal fourth ; a white spot at base ; a black disco- 
cellular spot; secondaries paler than primaries, indistinctly 
striated with grey ; abdominal fringe whitish ; external fringe 
of all the wings pale, tipped with white and interrupted by 
large dark brown spots ; tnorax paler than the head, collar, 
ana abdomen. Wings below sericeous greyish brown, indis- 
tinctly mottled (particularly on the primanes) with whitish ; 
crossed by a very irnjgular whitish discal line ; dusky diseo- 
collular spots ; the fringe and the costal border of primaries 
yellowish, spotted witli dark brown : body pale greyish brown, 
the pcctuB and a number of mottled markings on the legs 
whity brown. Expanse of wings 1 inch 7 lines. 

A very distinct but dulUlookmg species. 

HypenidsB. 

93. Hormtea moroaay n. sp. (no. 106S). 

Greyish brown : primaries with the intemo-inedian area 
gravel-coloured and crossed by an oblique externally brown- 
ordered snow-white stripe, which runs from inner margin to 
apex ; external border grey, fringe intersected and edged by 
dark brown lines ; seconaaries with a sandy tint, base of 
fringe gravel-coloured ; abdomen with whitish posterior edges 
to the segments. Primaries below greyisli, with a slight sandy 
tint, particularly on the outer border : secondaries whitish, with 
sandy yellowisn borders and fringe : body below whitisu, the 
venter yellowish. Expanse of wings 1 inch. 

94. Hortnisa calamina^ n. sp. (no. 1064) . 

Primaries above pale buff, with two minute blackish dots at 
the angles of tlie cell ; a submarginal series of very minute 
black dots ; fringe brownish, booming white at external 
angle : secondaries cream-coloured, with a slender marginal 
line and submarginal series of minute dots grey : body pale 
buff, the abdomen rather paler than the thorax. Under sur- 
face slightly greyer ana paler than the upper, otherwise 
similar. Expanse of wings 1 inch. 

EerminiidflB. 

96* Herminia dohea, n. sp. (no. 892)* 

Primaries above sandy brown ; a slender dark brown angu- 
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lated Hue acrosB the basal fonrth^ a second parallel to it just 
beyond tlie cell, and a tliird (nearly straight) limiting the ex- 
ternal area; a <-8hai>ed dusky marking at the end of the cell 
intennipting a dusky diffused streak which crosses the centre 
of the wing; a slender black marginal line: secondaries 
greyer than primaries, two indistinct oblique dusky lines 
crossing the disk, the outer one running to anal angle, whercs 
it is e(^od outwardly with white; a slender black marginal 
line. Wings below paler and more uniform in colour ; prima- 
ries croftsea by one blackish discal line, secondaries by two, 
the outer one with a pale border ; a blackish marginal line. 
Expanse of wings 1 inch 2 lines, 

96. ITermtnia hehm^ n. sp. (no. 915), 

Pale stramineous, sjieckled with brown ; primaries crossed 
by two vcTV slender and irregular brown lines, representing 
the central belt and enclosing a dark brown discoceliular dot ; 
an oblique dark brown line, bounded on each side by a diffused 
brownish indistinct stripe from external angle to apex ; a 
black marginal lino: 8('condaries with nhitish costal half, the 
two usual whitisli-boidered oblique discal lines ; a marginal 
black line. Under surface more uniform in tint, the markings 
very indistinct, the innermost line of primaries obsolete. Ex- 
panse of wings 1 inch 4 lines. 

97. Blaptina onerata^ n. sp. (no. 930). 

Primaries above shining chocolate-brown ; tlie base, a broad 
belt just before the middle, a costal spot immediately beyond 
it, and the outer margin densely irrorated with white scales; a 
discoceliular spot ana a marginal series black ; fringe greyish 
brown, spotted at the base with darker brown : secondaries 
shining greyish brown, darker towards outer margin, fringe 
with a (lark basal line: thorax bronze-brown, mottled with 
white ; abdomen white, transversely banded with blackish. 
Wings below shining grey ; fringe spotted with whitish ; a 
white costal spot beyond the cell of primaries ; body below 
white; legs above blackish, banded with white. Expanse of 
wings 1 inch. 

98. Locaatra arnica j n* sp. (no. 933). 

Primaries with Uic basal third sordid buff, speckled with 
black; central third white, slightly speckled and broadly 
bordered with black, the outer boracr being biangulated or 
aigsag ; two small black spots (the outer one Innate), indi- 
cating the discoidal spots; external third copper-orown, 
clouded near apex and external angle with blackish ; a mar- 
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girial series of black spots ; fringe pale, spotted with blackish : 
secondaries pearly hyaline white ; a dot at the superior angle 
of the cell, and a broad external border blackish: thorax 
coppery brown, varied with black, whitish behind ; abdomen 
white, speckled with black, and with the basal and anal seg- 
ments dark brown. Wings below white, oxtonial area broadly 
tinted with brown ; crossed by a series of diffused dark brown 
subconfluent a{K)ts, and limited within by an angulated series 
of 8ul)Confliient blackish spots : a blacskish discocellular dot on 
each wing: primaries with the costa brownish, the b^isc ap- 
pearing grey from transparency ; tlie intenial border silvery : 
pectus and legs i)alc sinning brown, anterior coxub and palpi 
l)lack ; venter white, with blackish anus. Expanse of wings 
1 inch t5 lines. 

99. Locastra intmica^ n. sp. (no. 9«12). 

Primaries fuliginous brown, mottled with whity brown, the 
extenial area tinted with pink; a blackish oblique streak 
across the basal fourth ; a blackish rhomboidal costal spot 
which crosses the cell just beyond the middle ; a blackish 
discal zigzag series of spots acioss the disk just beyond the 
cell; a nebulous subapical patch and a marginal series of black 
spots ; fringe grey, dark at base : secondaries sordid white, 
the apical area, outer margin, and a snbmarginal streak dark 
brown ; a longitudinal lilackish streak on first median, and a 
mjcond on the submedian vein : body fuliginous brown. 
Win^s below pearly wliite, becoming sordid towards outer 
margin and on costal border ; discoccllulars dusky ; a sub* 
angulated blackish discal line, and a large blackish subapical 
patch on each wing ; a marginal series of Idackish sj^ts : 
body white. Expanse of wings 1 incli 1 line. 

100. Bocana incongruens^ n. sp. (no. 904). 

Fuliginous brown, tinted with lilacine ; wings crossed by 
two broad dark brown parallel oblique stripes, the first central, 
the second discal ; fringe ^ey ; primaries with a small yellow 
discocellular crescent. Under surface greyish brown : wings 
with small discocellulai white dots ; secondaries with indica- 
tion of a discal line slightly darker than the ground-colour. 
Expanse of wings 1 inch 3 lines. 

Tkoivisema, n. gen. 

Allied to Eohana] palpi shorter, recurved, and pressed close 
over the front of the head; wings rather short and broad^ 
primaries with a pouch-like tuft of overlapping curly hair on 
the costal margin beyond the cell. I'ype T. sordidum. 
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lOL TrotOBoma sordtdumy n. ftp. (no. 90d). 

Smoky brown: wings crossad bv two dusky diffused stripes, 
the first central, the second (with defined sinuated outer cage) 
limiting the external border ; a series of black marginal dots : 
primai*ies with black discoidal spots, both vc^pr small. Wings 
below irrorated with wliity brown ; two irregular sinuous 
dusky-bordered whitish discal lines ; black discocellular spots 
and blackish marginal dots. Expanse of wings 1 inch 
8 lines. 


(JiDARIPLURA, n, gen. 

Allied to Edessenay but diflering in its enormous compressexl 
sabre^Hke palpi ; first palpal joint 4 millims. in length, curved 
upwards at the base, gradually expanding but straight from 
near the base to the crown ; second joint 4 J millims. in length, 
placed at right angles to the first, narrow at base, slightly 
widening towards tlie crown, thickly fringed with hair inter- 
nally ; third joint 4i millims. in length, narrow at base, gradu- 
ally tajjerin^ to a point at apex, slightly incurved and fringed 
internally with hair. Primaries acuminate, with arched outer 
margin. Type C. gladiata. 

102. Cidariplura gladiatOy n. sp. (no. 902). 

Smoky brown : wings crossed by a wliite«edged dark brown 
diftcal line ; a black marginal line : primaries with a white 
reniform spot and a very minute white orbicular dot. IFnder 
surface paler; wings with an ill-defined dusky discal line 
and blackish discocellular spots. Expanse of wings 1 inch 
4 lines. 

103. Amhlygoes alhinotatay n. sp. (no. 921). 

Primaries bronscy brown, with ^ey external border ; two 
nearly central parallel stripes, slightly darker than the ground- 
colour, and terminating upon the costain reversed snow-white 
spots ; a subapioal costal white dot or slender transverse dash ; 
a lunular orange discocellular spot : secondaries dull copper- 
brown, with grey outer border, separated from the ^ound-colour 
by a scarcely perceptibly darker diflFiised band ; triotax bronze- 
brown ; abdomen grey. Under surface gi’cyish brown : pri- 
maries with the costa bronze-brown, interrupted by a marginal 
short white line near the base, an oblique dash beyond the cell, 
and a slender subapical line parallel to the outer margin ; outer 
border irroratod urith white scales ; a slender blackish margi- 
nal line : secondaries irrorated with white scales : a whitish 
submarginal line; a slender black marginal line: legs brown, 
tarsi banded with white. Expanse of wings 1 inch 2 lines 

Ann. Mag. N. Uist. Ser. 5. Vot. iv. 32 
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104. Egnasia argillacea^ n, sp, (no. 964). 

Reddish clay-colour, speckled with grey ; a marginal scries 
of minute black dots followed by little transverse white lines ; 
fringe rosy, traversed by basal and central lake-red lines ; a 

J )ale-odged brown diecal line just beyond the discoidal cells, 
bUowed by a diffused indistinct greyish belt : primaries 
crossed near the basal third by a pale-edged brown line parallel 
to the discal one ; costal border sericeous, crossed by two or 
three white dashes and with black marginal dots : thorax and 
abdomen dusky. Wings below pale greyish brown ; mark- 
ings indistinct ; body white, legs y^owish. Expanse of 
wings 10 lines. 

106. Egnasia fallaXy n, sp. (no. 917). 

Primaries above whitish olivaceous, indications of an arched 
central band, dusky upon inner margin, and bounded exter- 
nally by a series of minute blackish dots ; three parallel indis- 
tinct greyish arclicd lines across the basal third, the innemost 
line dotted with blackish : a very irregular grey discal line ; a 
marginal series of black dots; fringe grey ; costal margin pale 
buff, spotted with blackish ; secondaries grey : thorax whitish 
olivaceous ; abdomen slightly greyer, with pale margins to 
the segments. Primaries lielow sericeous greyish, with pale 
borders and dark fringe ; costal border buff, crossed bcjrond 
the cell by an abbreviated oblique dusky line : secondaries 
sandy yellowish, speckled with grey ; two indistinct parallel 
arched discal lines ; a black discocellular dot. Body below 
golden whitish, shining; legs paler. Expanse of wings 
10 lines. 


106. Egnasia erehina^ n. sp. (no. 927). 

Smoky brown, with the external area broadly darker and 
limited internally by a sinuated black stripe or band ; a pale<- 
edged blackish line limiting the external border ; a marginal 
senes of small blackish spots enclosing white semicircular 
lines ; fringe spotted with blackish : centre of the wings occu- 
pied by little variously formed hyaline white characters : pri- 
maries crossed at basal fourth by an irregular series of about 
four black spots : a black costal spot close to the base : thorax 
smoky brown, abdomen greyish. Under surfspoe greyish ; the 
basal area speckled with white; the discal lines with pale 
^ges ; the sinuated stripe of the upper surface forming ikt 
inner discal line more regular than above and dentate-sinuate 
throughout: the hyaline white markings more distinct and 
black-edged ; marginal spots represented by subconfluent de- 
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pressed triangular blackish dots followed by a slender whitish 
line« Primaries without basal markings ; body whitish, with 
the legs greyish. Expanse of wings 11 lines. 

107. Egnasia opalinay n. sp. (no. 896). 

pTunaries strongly angulated ; pearly grey, with brownish 
costal margin and fringe; two diverging transverse central 
orange^marginod ferruginous lines ; secondaries pale brown ; 
a dusky marginal line, followed by a whitish line at the base 
of the fringe : body pale brown. Under surface sericeous 
whity brown : primaries with faint traces of a darker trans- 
verse discal line. Expanse of wings 1 inch. 

Pyralld». 

Deana {Adenay Wlk., nec Hadenuy Gudn.). 

108. Deana seriomy n. sp. (no. 1042). 

Sericeous greyish brown ; a slightly darker discal angu- 
lated line, partly bordered outwardly with whitish; fringe 
cream*ooloured, traversed near the base by a black line, white 
at the anal angles, and with a black patch at the angulation 
of the outer margins : primaries with the costal border cream- 
coloured beyond the middle ; a pale-bordered dusky line across 
the basal fourth : a large white s|K)t immediately beyond the 
discocellulars, wnich are blackish and <-8haped : secondaries 
with a pale spot beyond the discocellulars : frons silveiy white, 
palpi blackish, antennas testaceous. Wings lielow paler and 
more sericeous, the discal lino well defined, with better-marked 
whitish border ; the spots beyond the cells white on all the 
wings ; the primaries without basal transverse line ; body 
below silvety white. Expanse of wings 1 inch. 

Walker refers his genus to the Crat^iteSy remarking at the 
same time that it hardly belongs to that group. His type 
{A, xanthiaUa) is identical with a species doubtfully referred 
by him to the genus Scopula under the name of 8. ? hyhrea^ 
aalia* 

109. Pyralia vaUday n. sp. (no. 938). 

Ghfeyish brown, with a slight cupreous reflection; wings 
crossea by two stramineous lines, those of primaries much wider 
apart and more angular than those ox secondaries, fringe 
bnght stramineous black at base : primaries with the apiw 
two thirds of the fringe tipped with black ; centre of costal 
margin spotted with yellow, apical portion blackish ; a blackish 
dot at the end of the cell. Wings below shining, the inner 
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fltramiueous line obsolete ; basal two thirds of costal margin 
of primaries stramineous, spotted with black ; anal angle of 
secondaries occupied by a diffused subquadrate stramineous 
patch : legs pale yellowish. Expanse of wings 1 inch 1 line. 

AUied to P. rmidalia of Europe. 

110. Pyralia yokohamcp^ n. sp. (no. 939). 

Primaries above greyish brown, with a feeble rosy reflection, 
crossed by two widely separated parallel slender stramineous 
lines ; fringe pale brown, with a dusky subbasal line : secon- 
daries pale brown, crossed by two slender whitish Iine.8, the 
inner one angulated, the outer one arched ; fringe as in pri* 
maries : thorax coloured like the primaries ; abdomen pale 
brown, with a pink reflection. Wings l>elow strand iieous, 
with a paler discal line across the wings : secondaries whitish 
towards the abdominal border. Expanse of wings 1 inch 
1 line. 

111. Pyralis regtnay n. sp. (no. 942). 

Primaries above shining purple, with faint indications of 
two widely separated paler lin^, the outer one commencing in 
a well-marked golden-yellow costal dash; centre of costal 
margin minutely flecked with gold; fringe golden-yellow, with 
a basal lake-red line : secondaries lake-red, with purple outer 
border ; two irregular yellow-edged central blackisn lines ; 
fringe as in primaries : tody brown, with purplish reflections. 
Under surface shining grey ; wings with stramineous fringe, 
slightly rosy at base ; a yellow costal dash as above ; basal 
two thirds of costal margin flecked with yellow : secondaries 
whitish towards the base ; a diffused rose-red discal belt en- 
closing an arched yellow-edged blackish line ; legs and venter 
silvery. Expanse of wings 8 lines. 

Near to P. lucillalia of Walker. 

112. Doththa consocia^ n. sp. (no. 950). 

Wings above reddish cupreous, with the basal third laky 
brown, edg^ externally by a silvery-white liuife; basal half 
of fringe lining pink, bounded on each side by a black line, 
external half silvery white: primaries with an internally 
pale-edged slender black submarginal line ; outer border rosy ; 
mtemal area immediately beyond the subbasal lino whitish : 
secondaries with a nearly central blackish-bordered white line : 
body pale brown. Wings below shining rose-red, with fringe 
as above : primaries with a large subapical patch and the 
costa clay-coloured ; a number of black-edgea white costal 
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0pot8; a discocellular black lunule; a blackiah patch below 
tne end of the cell, and another below the clay^coloured patchy 
and enclosed by a forked black-edged white line, the outer or 
main stem of which replaces the suomar^nal line of the upper 
surface : secondaries crossed at basal third by a diffused con- 
stricted whitish belt enclosing an irregular black line, and 
followed by a deep-reddish discocellular dot ; a black-bordered 
angulated white (fiscal line; body below wfaity brown, anterior 
coxm rose-red. Expanse of wings 11 lines. 

Allied to D. tceltutalis {Pyralis icelasalu of Walker). 

Asopiidn. 

113. Samea commixta^n. sp. (no. 965). 

Wings above with the basal two thirds stramineous, varied 
with white : primaries with two black dots at base, two lar^ 
dark brown spots close to base, followed by an irregular bmt 
of the same colour almost crossing the wing ; a blackish- 
bordered stramineous (quadrate spot at the end of the cell ; an 
irregularly angulated pale-bordered black discal line limiting 
the external third, which is dark brown, a marginal series of 
black dots; fringe stramineous, with central and terminal 
blackish lines : secondai*ics crossed by two irregular black 
lines ; external area and fringe as in primaries : body 
whity brown, abdomen banded with blackish. Under sur- 
face wliit^ brown, markings very indistinct. Expanse of 
wings 9 lines. 

Allied to Saniea inecitalU {Mdtodea tnaciialts of Walker). 

114. Samea exigua, n. sp. (no. 1032). 

Wings cream-coloured, with very pale cupreous-brown 
outer border, bounded intemallyby a dusky line; fringe grey, 
with white and blackish basal lines ; two central dusky lines, 
the outer one almost sigmoidal (but angular) upon the prima- 
ries, straight and uniting with the submarginal line on secon- 
^ries ; costal area of primaries brownish ; b^y cream-coloured, 
brown in front : anus yellow. Under surface white, markings 
as above, but all grey. Expanse of wings 7 lines. 


Xargarodlto. 

115* Olpphodea Pryeri^ n. sp. (no. 989). 

Very like <?. pyloali$ of North China {O. sylpkaris of 
Japan), but larger, the white areas sordid, the bands broader, 
duller, and oonneeted upon fhe inner maigin of primaries : 
seoonaaries crossed by a central bisinuated (lark brown stripe ; 
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lower discocellular covered by a cuneiform black spot. Ex- 
panse of wings I inch. 

The type of Walker’s O. pyhalis is in such poor condition, 
being much rubbed and destitute of fringe to the wings, that 
it is no wonder that I did not at first recognize its specific 
identity with the fresh and nearly perfect example obtained 
by Mr. Jonas. 

116. Margaronia inimiata^ n. sp. (no. 983). 

Snow-white, sericeous : wings crossed by a sinuous discal 
greyish-brown line; three black-edged pale copper-brown 
discoidal spots confluent with the costal border, which is also 
pale copner-brown ; a fourth spot below the cell : secondaries 
with a black-edged small spot in the cell, and a larger one 
closing the cell : frons yellow ; palpi black ; shoulders red- 
brown. Under surface with the markings much less distinct, 
partly obsolete. Expanse of wings 1 1 lines. 

Nearest in appearance to Cin^ochriata hrizoalia^ but very 
distinct in form, 

Botidida. 

117. Meoyna prumpennUy n. sp. (no. 1024). 

Primaries above reddish brown, tinted with plum-colour ; a 
grejrish spot at the end of the cell : secondaries sordid ochre- 
OUB, with a grey external border : thorax plum-coloured ; ab- 
domen testaceous. Under surface oehreous ; wings with rose- 
coloured tips : primaries with an oblique brown dash at the 
end of the cell, fringe brown ; legs whitish, the femora clouded 
with rose-colour. Expanse of wings 1 inch 4 lines. 

Phyoida. 

Paralipsa, n. gen. 

Aspect of Achro*4a \ allied to AUpsa^ from which it scarcely 
differs in the neuration of the secondaries ; but the structure 
of the primaries is altogether distinct, that of Alipaa being 
very simply the costal vein simple, terminating at about 
second thirdf of costa, the subcostal four-branch^, the cell 
very long, the discocellulars forming a transverse ztgsag line, 
from the uppermost angle of which &e upper radial is emitted, 
and from the lowest the third median and lower radial are 
emitted upon a long footstalk, the first and second median 
being emitted near together from the inferior extremity of the 
cell, and being distinctly curved, the median vein is slightly 
inarched, as well as the vein-like fold immediately below it, 
and the submedian is long. In Pamlipaa the base of the 
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cental border ia swollen out into a bladder-like excrescence^ 
the costal rein (so far as can be seen without actually destroy- 






Nouration of (1) AUp$a and (2) Paral%p$a, 

ing the specimen) appears to spring from near the base of the 
suMostal^ and both of these veins almost immediately pass 
under a long depressed mass of hair-scales, from which they 
emerge just about the centre of the wing, the costal vein 
passing obliquely upwards to the margin, and the subcostal 
throwing off the first of its five branches parallel to it ; paral- 
lel to and below the subcostal is an arched vein, from which 
both the radials are emitted; the disoocellulars are absent; 
and the median vein, which is normal in structure, curves 
slightly upwards towards the radials ; the false vein below the 
m^ian curves slightly downwards at its extremitv ; the sub- 
median is decidedly shorter than in Alipnax the principal 
difference in the secondaries is that the second and third 
median branches are unusually short, little more than half the 
length of those in Alima : the palpi are unfortunately absent ; 
but in other respects tue body is similar. Type P, modeota. 

118. Paralipm mocUsta^ n. sp, (no. 1170). 

Coloration of Alipsa angustella: primaries above lilac-grey, 

speckled with black, and with a central forked pale ferrugi- 
nous streak, a minute black subbasai dash, and a routu^ 
black subcostal spot at apical third: secondaries sericeous 
white, with diffhaed dusky outer border, most distinct at apex : 
thorax lilacinegrey; abdomen testaceous, with a pearly lustre. 
Under surface sordid white, the primaries with dusky external 
fourth. Bxpanse of wings 10 Imes. 

Crambito. 

119. CramluB Bahulinua^ n. sp. (no. 1110). 

Primaries red-lnfown, with a lilac reflection ; qobM border 

white ; a band of clay-colour across the basal third, its inner 
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half formed of large embosaed scales^ its inner margin limitt^ 
by a diffused transverse greyish stripe : secondaries sordid 
hyaline white, with brown veins and margins; fringe tra- 
versed by a brown line : thorax shining clay-colour ; abdo- 
men testaceous. Under surface shining, the primaries and 
body stramineous, the secondaries whitish, with testaceous 
veins and margins. Expanse of wings 11 lines. 

120. (^^ramhus yokohanKPj n. sp. (no. 1087). 

Primaries above bright golden yellow; discoidal area bright 
silver ; a bhick line starting from the base of costa running 
to near the end of the upper radial, and tlierc uniting with a 
second lin<* starting from the base of the median vein, thus 
enclosing the basal half of the costal border and the discoidal 
area ; three black-dotted longitudinal silver streaks upon the 
median lirauches, the third being almost obliterated by a 
large, oblique, pearly white spot; a fourth silver streak on 
inlenio-median interspace, and a fourth abbreviated one just 
below the subcostal vein beyond the end of the cell ; a cunei- 
form, })early white costal patch, bounded internally by an 
oblique abbreviated black line ; a partly blackish-edged 
angular discal line ; a silver triangular character filling the 
angle of the apex and edged internally with black, below it 
five black marginal dots ; fringe white ; secondaries sordid 
white, with greyish diffused outer border and silvery-white 
fringe : thorax golden yellow^ with metallic cupreous tegulae ; 
alxlomon pale yellowish. Wings below greyish brown, with 
whitish outer borders : secondaries paler than primaries, 
whitish towards abdominal margin. Body below whitish. 
Expanse of wings 1 inch 1 line. 

121. Crambus vigena^ n. sp. (no. 1088). 

Primaries above satiny white, with incurved, metallic, 
silver fringe; several variously shaped black-bordered pearly 
white dots and lituras on the internal and intemo-median 
areas, the best-marked indicating part of a central band, the 
upper portion of which is indicated by two parallel, irregular, 
macular greyish lines ; discoidal cell and the disk beyond it 
speckled with scattered black scales ; two curved, parallel, 
approximated, golden-brown discal lines, a spot of the same 
colour, speckled with black, close to apex; a greyish submar- 
ginal line ; three nearly marginal black dots, followed by a 
very slender black marginal line: secondaries creamy white, 
fringe silky white : thorax white ; abdomen cream-coloured. 
Wings below cream-coloured : primaries suffused with 
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brownisli grey; fringe satiny white; three submarginal 
black dots: body below white. Expanse of wings 11 lines. 

122. Apurima Uneata, n. sp. (no. 960). 

Primaries creamy white, streaked here and there longitu- 
dinally with pale golden brownish, and crossed from inner 
margin to apex by a golden-brown stripe ; a black spot at the 
origin of the second and third median branches : secondaries, 
bo^, and under surface of the entire insect satiny white. 
Expanse of wiugs 1 inch 1 line. 

Tortricidn. 

In a collection obtained in 1867 and collected by Mr. 
Whitcly in Hakodate, was an example of Pmthina arcuelhif 
Olcrck, not diiferiug in any respect from European specimens. 
This sfjccies was accomjianied by one of the Tineina, which 
evidently mimics it in Japan, being so like it as, at first sight, 
to have deceived several experienced Lepidopterists. 

Oelechiidie. 

123. Gelechia imoffena, n. sp. 

Basal third of primaries opaline ; two divergent, golden 
orange, basal dashes ; a straight transverse orange band 
limiting the opaline area extcmmly, its outer edge bisinuated, 
the lower sinuation receiving the inner extremity of an elon- 
gated black patch, which fills up the remainder of the internal 
area : this patch is interrupted by irregular lines of shining 
amethystine and orange scales, and is bounded above by a 
diffused pale yellow border; above the black patch the ground- 
tint of the wings is whity brown, irroratod with dark brown, 
and bounded externally by a broad, shining, golden belt 
enclosing an amethyst-coloured stripe; a blackish-edged 
submar^nid stripe tapering towards the external angle, its 
upper portion pearly white, its lower portion amethystine : 
outer border and internal fringe golden orange ; oxtemal 
fringe dark brown, with plumbaginous lustre : secondaries 
bronzy brown ; fringe very long and interrupted by longitu- 
dinal paler streaks : body dark brown ; tegul® orange, with 
plumbaginous internal fringe. Primaries below shining brown ; 
secon^es shining grey : body brownish, with whitish legs, 
the tarsi above with blackish bars. Expanse of wings 9 lines. 

Hakodato (Whitelif). 

This spedes, although far more gorgeous in colouring when 
seen through a lens, bears a remantable general resemblance 
to Pmthtna areuella. 
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LII.~Ott a new Chp^d^the Genua Doridicola. 

By Heney N. Ripley, B.A. 

Cephalothokax broad oval, showing division into four 
segments. Antennae — first pair seven-jointed, terminating 
in a flagellum ; the third joint the lonMst, but not so long 
as the flagellum ; the whole antenna as Tong as the cophalo- 
thorax : second pair three-jointed, ending in two claws, the 
terminal segment also bearing two smaller hooks. Mandi- 
bles flat and broad, with a single-jointed appendage with three 
setae. First pair of maxillipeus two-jointed, with two terminal 
Betas ; second pair similar, but with two terminal claws. 
Swimming-feet oroad ; both rami in all the feet similar, three- 

{ 'ointed, the terminal Joint bearing three spines and two setose 
sristles ; the middle joint shorter, with one lateral spine, and 
two setose bristles on the lower margin; basal joint with 
one lateral spine and one bristle; the outer margin of the 
segment setose. Fifth pair of feet a single joint supported 
on a lateral prominence of the segment, and terminated by 
two bristles. Abdomen of four segments, the first not 
swollen; terminal appendages short, bearing each three setose 
bristles. 

Ovisacfl oval. Colour white ; pigment of eye rosy purple. 
Length 2 millims. 

JIabitat. The tentacles of Anthea oereu/i, var. 

Locality. A pool at low water, near Ilfracombe, North 
Devon. August 1878. 

Obs. This animal closely resembles Doridicola agtlia of 
Leydig ; but is distinguished by its habitat, colour, and shape 
of the lost pair of thoracic feet, also the absence of any swell- 
ing in the first abdominal segment, and a few other minor 
dinerences. 

Like D. agilis it was extremely active and diflUcult to 
secure, concealing itself among the tentacles of the Anthea or 
eliding tightly to them. 

l^ere were no males present If the animal has not been 
already noticed, I propose the name of Dortdwla anthem 
for it 

Note . — It mav be worth recording that the variety of Anthea 
cereus on whicn I found the Doridicola was entirely of a 
dark purplish slate-colour, and does not seem to have been 
hitherto noticed. 
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LIIL'— (7» cerimn new Spectea of Coleoptera from Japan. 
By Gboroe Lewis. 

While recently compiling a catalogue of Japanese Coleoptera, 
I found in my cabinets a few new species, some of which are 
of more than ordinary interest ; and I have therefore drawn 
out the following diagnoses with the object of clearing off old 
material before starting again to the Last. As many authors 
have shown, the fauna of Nipon consists chiefly of species 
derived from the same source as those of Nortliem Asia and 
Europe ; but it is in part made up also of genera from the 
tropicS) together with a few from the New World. There is 
more connexion between the fauna of the south of Japan and 
the Philippine Islands and Borneo than with South China, 
so far as the researches of entomologists at present lead us ; 
and this is illustrated in tlie well-marked genera Nodynus^ 
Xuthta^ IchthyurtiSj Jachalia^ and Prionocerus^ noted here. 
And this is not surprising ; for from South Japan, through to 
Formosa and thus on to Luzon, there is a series of small con- 
necting islands not far distant from each other. 

The Necydalis described below is of American type ; and 
it is well to observe that the line of communication afforded 
by the Aleutian and Kurile Isles brings into Japan just such 
links from America as we might expect from a broken line 
of islands. 

Formerly, perhaps, this line was less interrupted or oven 
complete; but if so, it would appear from the paucity of 
analogous genera to have been connected only prior to the 
lifetime of existing races. There is one instance, worth re- 
cording, of an insect crossing tlie Pacific by this route ; it is 
the ever-varying Corymbitea lateraliay Leconte, the home of 
which is, 1 believe, Vancouver’s Island* Then in the genus 
Penthey the Japanese is allied to the American, not to the 
Javan species ; and in the new genus of Necropliaga lately 
established by Dr. Kraatx, Ptomaacepm^ there are two species 
described from Japan and one from Cnina ; yet the second 
Japanese species is allied to an Amazon insect rather than to 
eitner of its fellows in Asia. These instances, whicli are. 
however, the exception and not the rule, could be extended 
considerably did space allow ; but the general result would 
be left unchan^d. It will be an interesting day for those 
who study the Eastem-Aaiatic fatma when a go(^ collection 
comes from Korea or Saghalien. 

Tachycellua aubditusy n. sp. 

T* dongatuB, Bubovatus, niger, nitidua ; thoraoe diBiincta marginato, 
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him sparsim punotato ; el3rtroram sutura margixiibiuK[oe teataoeo^ 
nifis ; tibiis tarsisque piceis, ooxis ru6is. L. ^2|| lin. 

Easily known from T, anchtmenotdee, Bates^ by its less con- 
vex form, Binaller size, and the red sutures of the elytra, the 
stri® of which are more lightly impressed. 

Jlab. ITiogo, very common in marsh lands. 

Ptornascopue ploffiatipennisj n. sp, 

P. niger, subnitidus, uudiquo punetatus ; elytris singulatiin plaga 
Hanguinoa notaliH ; abdomine, corpore subtus, jwdibusque grisoo- 
pubesconiibus. L. 7 lin. 

More robust than P. morioy Kraatz, with the punctuation 
larger and much more distinct, that of the elytra being of a 
somewhat larger grade tlian that of the thorax. The red 
blotcli is broad, beginning near tlie apex of the scutellum, 
extending outwards to the edge of the elytra (leaving the 
suture black), and, then turning upwards, occupies half the 
base at the numeral angle : towards the apex there is a 
tmrrow streak of red filling the space between the carina and 
exterior margin. 

Hob, Kagoshima ; also Pekin. 

yof.e . — have a species of this gen\i8 from the Amazon river 
Ptomascopus c(trhunculu^^, n. sp. 

Niger, nitiduB ; capito subtilitor puaetato , thorace elytrisque sparse sub- 
tilissiiue punctatia ; subtua griW-pubeseona. L. 5~5^ Im. 

Nodynus leuco^Jaadatue^ n. sp, 

N, oblonguB, depressus, niger, nitidissimus, fronte punotulata ; pro^ 
noto antice ^ ad latora grosse punotato, stria integra, margine 
latoroli angustiBsinio, clevato; elytris striis distinotis punoU- 
formibus, fasciis transversis medio albls ; abdomine subtilissiiae 
punotato. L. 4 lin. 

Broader than N. nitidua^ C. Waterh., with acute angles to 
the thorax, which gradually widens to the base, where it is as 
wide as the elytra. The iascia is irregular, and, during life, 
white. Suture and antennse black, ana the apex of the elytra 
truncate. 

Hah. Yamato. 

Soaphidium Meitteri^ n. sp. 

S. ovatum, pioeum, nitidissimum ; i^nte, ore, thoraoe ad marginein 
et m medio late, olytrorum fasoiis duabun, pygidio pi*opygidio- 
que rufosoentibus ; autonnis basi picois, artioulo ultimo rufo. 

Half the stature of 8, japonicum^ Reittcr, with elytra more 
truncate, and the colour wholly different. I have much 
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pleasure in dedicating this insect to Herr £. Beitter^ the 
well**known inicrocoleq>terist of Paskau. 

Hab, Hiogo, near Maiyasan temple. 

Huter margtne^punciatusj n. sp. 

H, ovalU, nuboonvexus, niger, nitidus, stria frontali subsinuata; 
pronoto lateribus punotato, stria intcgra, margine subolovato, 
ante seutellum foveolato ; eiytris striis 1 .--4. dorsalibus integriB, 
6. et 6. medio abbreviatis ; propygidio pygidioque grosse sed pares 
puuotatis ; mesostorni lateribus paroe punctatis. L. 2| Hn. 

Allied to the European //. marainatna^ from which the larger 
size and system of striation easily separate it. 

Hab, Ilakodatd. 

Water aimpUciaternm^ n. sp. 

H. ovatus. nigor, nitiduH ; front© impressa, stria Integra ; pronoti 
stria lateral] interna Integra, externa abbreviata ; eiytris striia 
1 . -3. dorsalibus integris, 4. et 5. ot suturali brevibus ; propygidio 
punctato, subfoToolato ; pygidio apico subtiliter punctato ; meso* 
stemo marginato, hasi non sinuato. L. 2|-3 lin. 

Much smaller than aihiricvaj Mars,, to which section it be- 
longs ; it may be recognized by the finer punctation of the 
pygidium (in some specimens almost smooth at theapex), and 
Dy the mesosteruum having no notch to admit the pro- 
Bte^Aum. 

Hab. Hiogo, where it is common. 

Bacaniua niponicaa^ n. sp. 

B. oralis, conrexus, rufo-oastaneus, undique sat dense puncta- 
tus ; pronoti stria intogra, linea basali arouata e pimctis paucis 
oomposita; eiytris baud striatis; antennis pedibusque mfo- 
bnumeis. 

Near B, vhAmhdphorus^ Aub^, but half as large again : the 
punctures are coarser and more equally distributed ; and the 
punctured line before the scutellum is a simple bow of twelve 
or thirteen points. 

Hab, Nagasaki ; under dead leaves at Suwosama temple 
in April. 

AortiUH komai^ n. sp. 

A, ovaUs, convexus, picous, nitidus, supra dense punctatus ; pro- 
noto linea basali punctorum transversa impresso ; anttinnis pedi- 
basque infuscatis. 

Very near A, minutnaj Ilerbst, and of the same stature, but 
more closely punctured, especially on the dorsal region. The 
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line of points before the scntellam is less defined^ and extends 
transversely without any perceptible angle, 
flab, Nagasaki ; from an olci tree in May, 

Xuthza nifonia^ n. sp, 

X. elongata, oylindrioa, ojiaca^ rufo--teRtaoea ; capite baud grosse 
pUDotato : thoraoe grosso punctato, sulois tribus lougitudinalibus, 
iniequalibuB, vix oonspieuis uotato; elytris striis angostissimis 
elevatis, interstitiis sariatim grosse puuotatis. L. lio. 

The thorax is roughly punctate, with an uneven depres- 
sion in the median region, and <me on each side, rather more 
defined, running laterally. The sutural stria of the elytra 
is for about the basal fifth of the wing-case separated from 
the sexjond stria by an interstice of the same width as the 
remainder ; but nearer the apex it closes towards the suture, 
with which it then again runs parallel. It is smaller than 
any of Mr. Pascoc’s species, as might be expected, from its 
northern locality. 

R<Jb, Nagasaki. 

Teredua politvs^ n. sp, 

T, olongatus, cylindricus, nigor, nitidus ; capite thoraoeque distinote 
punctatis ; elytris Btriato-punctatis ; antennis pedibosquo rufls. 
L. l| lin. 

Shorter and broader than T. nitidus^ F. Although the 
colour and puiictation of these two species do not materitlly 
diflfer, the Japanese one may hereafter form a new genus, the 
club of its antenna consisting of one large terminal ovate joint 
preceded by two small ones. 

Hab, South Japan. 

Macrodorcus Vanvolxemi^ n. sp. 

M, elongatus, parallel us, nigor, subopacus ; mandibulis capite vix 
hmgioribuB, in modio unidentatis ; clypeo transverso, me^o pro- 
minulo ; capite thoraoeque BubtiliBsime punctatis ; abdomiae aubtus 
distinote punctato, L. 9 lin., inandib. d 

Amongst Japanese species, allied to M, opacuSj C. Waterh.; 
it is, however, more parallel, and the punctation of the abdo- 
men is general and distinct. The elytra are finely and clearly 
punctured on the disk and near the suture, the points at inter- 
vals assuming the form of irregular striee ; but at the outer 
sides the punctation is deeper and more dense. The clypeus 
is raised to a point in the centre only, the outer angles Deing 
obtuse. 

Hah, Yezo. Captured by M. Jean Van Volxem of Brus- 
sels. 
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Oeionia hrovitaroUy n. sp* 

C. breviter orata, subnitida, cnpwa, albo-variegata : 0 . tieftmarworeof 
affinis. L. 9-10 lin. 

The chief differences between this species and C. oubmar- 
morea are ; — the clypens is raised in front, but not notched ; 
the whole outline is more quadrate ; the punctation below the 
humeral angle more stri^ose, and the tarsi are both shorter 
and thicker. These points are very perceptible in a large 
series I have from South Japan, where it is veiy common. 
In colour it varies from blackish brass to a reddish coppery 
tint. 

Nagasaki. 

Cetonia imperatay n. sp. 

(7. $ oblouga, nitida, purpureo-«Brea ; elytrorum lineis transversift 
albis angUHHssimis, disco obsolete punctate ; abdomine convexo, 
l»vi. L. lin. 

Not closely allied to any species I know. The polished sur- 
face separates it from any Japanese species; the puncta- 
tion of the elytra is comparatively obsolete ; and the white 
markings are veiy narrow. The head is fairly punctured, 
and the edge of the clypeus slightly raised both in front ana 
at the sides. The propygidium and pygidium have the stri- 
gose punctation of the preceding, but rather less deeply 
impressed. The outline or the insect viewed sideways between 
the lobe of the mesosternum and the apex of the elytra is 
concave. 

JBab. Yezo. 

IchthtfuriM niponicuSf n. sp. 

/* fuscus ; fironte depressa, fiavo-testaoea, capitis basi late nigra ; 
thoraoo disco nigro, margine antice late, baai anguste flavo* 
elytris nigro-fuscis, marginibus extemis davis ; antonnis testaceia, 
apioem versus fusoesoentibus ; abdominis margine late Have. L, 
^Hn. 

This s{)ecies is the smallest vet observed in the genus, and 
possesses the usual colours. The large middle tiii^ is dusky 
at the ioint : and the posterior leg has the tibia and hajf Hie 
thigh aarkisn ; but the anterior leg is wholly pale. 

Jaab. Hiogo, foot of Maiyasan. 

hchalia paia^iatay n. sp. 

i. oblonga, ^reasa» ni^p'a, paroe albo-hirta ; autenuis pedibusque 
obscuro-nigtis ; edytns exteme late luteo-marginatis. L. 2^-3 
Uu. 
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The yellow margin does not extend over the carina at the 
^ex of the elytra, which are ribbed strictly to the pattern of 
7, indigaoea, rascoe» This species is rare ; but I have found it 
in elevated sylvan districts tx)th at fliogo and Nagasaki in 
August. 

Mah, South Japan. 

Epxoauta tauhoenaift^ n. sp. 

E. elongata, subparallela, nigra, subnaiida, gp-iseo-pubesoens ; capite 

thoraocHjuc dense punctatis; elytris subojaaois, dense rugoso-puno- 

tulatis. L, 7 lin. 

The head is black, with a broad margin of red behind the 
eyes, which is narrowly interrupted in the centre before the 
neck. There is also a red spot on the forehead between the 
eyes ; and the basal joint of the anteuna3 has a red patch in the 
middle, on the underside. 

Near E.^MeIJicorni$^ Germ. ; but in that European sjiecies 
the thorax is much more closely punctured. From E. Oorhami^ 
MarseuI (Japanese), it is separated by its wholly black thorax 
and elytra and the black surface behind the eyes. 

HaL Tsusima. 


Prio^iocerus fuBcipennts^ n. sp. 

iP, obscuro-foscuB vol Bubeenoo-nietnllicuB ; oapite seutelloque ob- 
scuro-viridibuB ; thoraoc rufo ; elytrie tboraoe latioribuB^ postioe 
subdilatatis, oarinulis vix distinotis, nigro-pubesoeutibus. L« 
5 lin. 

About the size of P. oyanifennis^ Perty, from which it differs 
wholly in colour. The elytral nerves are furnished at intervals 
with long Btiffish black hairs ; and this seems a special cha* 
ijicter of this species. 

* HcUb, Yokonama, 

Leptura euccedanm^ n. sp. 

L, $ nigra, olongata, vix nitida, brunuecHpubesoens ; thoraoe supra, 
elylria totis, tibiis in medio rubris. 

This is the representative in Japan of the European P. ruhroj 
L. ; the chief differences ai*e its bright colour, more slender 
figure, comparatively longer antennae, blacker legs, and much 
finer punctation on the segments of the abdomen. I do not 
know the male. 

Hah. North Nipon { Van Voheern). 

Necydalia pennata^ n. sp. 

A. elongata, nigra, nitida, ciuereo-tomontosa ; capitopunctato; oculis 
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prommulia ; thoraoe dUco ad baaia punotato* soutallo tiigro ; 
elytria rafeacentibue nan grosae pnaxotulatis ; pedibus ntfla. L, 
0Hu, 

The large head and prominent eyes of this species bring it 
near N. fiielUta. Say, to which, however, it has no very cfose 
resemblance. The tarsi are pitchy brown, as are also the 
lower portions of the hind tibim. 

Litocerua Roelofoij n. sp. 

L, niger, griseo-pilosms ; rostro ad basin capiteque sub ooulis albo- 
pilosis; thoraoe in medio macula testaooa tragulifonni, subtus 
obscure testaoeo ; elytris tesUceis, nigro-bifasciatis, fasoiis mar- 
ginalibus angustioribus olbis ; ^Hdibus testacoo variegatis. L. 
3^ Iln. 

Black ; rostinim behind the antennae and a patch under the 
eyes pubescent white ; thf)riix with a mesial an’ow-shaped spot 
testaceous, llie elytra are testaceous, with two beautiful 
fascim, irregular, and narrowly margined with white^ There is 
also a black spot on each of the tubercles at the base, which 
is confluent with the narrow line of black occupying the base, 
and behind the humeral spot a small black isolated sf^t, the 
latter white-margined. Abdomen has the last five sections 
testaceous ami immaculate. 'J^he first joint of each tarsus 
has a broad testaceous annulus, as has also each tibia. 

Ilah. Nagasaki, Iponmatzu, on the wax«tree {Rhus buo- 

cedaneOy L.). 

CasBida erudlta^ Baly (1873),*“ <7. rugoso-pamtaUi^ Motsch. 
(1860).^ 

Oassida coriBociatay Baly (1873),= <7. foBco^rufdy Motsch. 
(1866). 

Episoapha hamatay n. sp. 

B, elongata, subparallela, nigra, uitida ; thoraoe subquadrato, antioe 
lovii^ anguslato, laterlbas modice rotundatis, orobre subtiliter 
puaotaio; elytris obsoletius puuotatls, annulo humerali integro, 
extus dentioulato, ramum brevem emitteute, fasclaque lata aub- 
apioadi paUide fulvis. L. 0 llu. 

Allied to E, indica^ Crotch, but not so obsoletely punctured ; 
it ta also rather smaller and less convex. It is the only species 
horn Japan at present with the isolated humeral spot. 

Hob. Hakodate. 

EptBcapha Oorhamiy n. sp. 

jS?. elongata, sublaevia, nigra, orebre fortius punotata ; thoraoe sub- 
opaoo, antioe angustato, lateribus fere reetis, medio obsolete bi- 

Afin» dk JV, Iltst. Ser. 5. VoL iv. 38 
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ixnpx^sso ; elytm ftat oonvexis, annulo humerali fere iuiegft), extus 
bidentato, ramum unidentatum ^inittieQLte> faaoiaque denticulata 
subapioaJi rubris. L. 6 lin. 

This species comes into the E. veMita group ; but it is not 
pubescent, ftnd. is more clearly punctured than any of its 
allies. ^ ne dcnticulations of both the humeral annulus and 
the apical lunular fascia are of the pattern of E. Fortuneu 
Crotch ; but tlic form and punctation are very different. I 
have much pleasure in dedicating this species to my friend 
the Kev. H. S. Gorham. 
liab, Yezo. 

Cocci nella Crofclii^ n. sp. 

C\ niger, subnit idus, punctatus; oapite xnaculw duabus flavis notato ; 
prothoracitt margino antenoru an^isto, flavo ; elytris basi (eutura 
exeepta) lato flava, ante apicera singulatim flavo maculatis; podi- 
boB anterioribus flavis, 1*. 2 lines. 

The typci of this species has two pale sjiots on the head ; but 
in a series these spots are often conflueut, or the head wholly 
fiavous. 1 do not observe greater variations. The anterior 
margin of the thorax is pale ; and the angles being wholly 
so, give an appearance of greater breadth in that region. 
There is a bi*oad margin of yellow colour at the base ol the 
wing-caae (suture blacK), and a patch just before the apeX| 
the last not touching the edge of either elytron. 

Novius concohr^ n. sp. 

N. nigor, subniUdus, uadique subtihssimc punctatus ; griseo'^pubes- 
cons ; thoraco elytrisque totis nifis. 

Half as large again as JV. UmhatuBy Motsch., from which it 
may be known by its red thorax, scutellum, and elytra. 

licA, Hiogo, Maiyasan temple, from which 1 possess a 
series. 

Note.— I am indebted to Mr. H. W. Bates for the follow- 
ing descriptions of two new Japanese Longicoma in his 
collection : — 

Saperda tetrastigma. 

S.pufwtaiof aiftnis ; nigra, griseo-pubescens, supra griseo-ftihra, nigro- 
sotosa ; oapite maoulis duabus, thoraoe quatuor, elytris utrinque 
quatuor lineatim digestis nigrie ; antennis artioulis 3. et 4. et 6.-11, 
basi griseis. Long. OjJ lin. ’ 

Of similar form to 8. pmetaia, but rather less narrowed 
posteriorly. The head is broader and the forehead strongly 
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transverse and plane. The elytra ate rounded at the apex, 
and the sides are not abruptly vertical. The whole upper 
surface is clothed with short^^ erect, dusky bristles. The colour 
above is ga^yieh tawnv, with the following rounded black 
spots— one in the middle of the forehead and one on the occi- 
put, four in quadrangle on the disk of the thorax (besides one 
on each flank), and four on each eljtron, placed in a line from 
the shoulder to near the apex, the apical one being much the 
smallest. The under surface, legs, and anteimce are black, 
clothed with fine grey pile, the base of the third to the eleventh 
joints (with the excerption of the fifth) being grey. 

Japan. From the collection of the late Mr. W. W. Saun- 
ders. 

Glema chry»ochlori$» 

S, Swmlmi offinis, at differt corpnre metallico-squamoso. Sub- 
gracilis, nigra, squamulis argon tco-viridibus deuso vestita, et 
passim nigro-setosa ; thoraoe maculis duabus elongatis mediania 
alteraqup minore lateral! nigris ; elytris utrinque maculis duabus 
angulatis alteraque postica (j-formi nigris. Long. 7^ lin. (S 2 • 

Differs from the allied G, SwuJioei by the metallic-coloured 
clothing of the body. In this respect it agrees with the £ast- 
Siberian O. nietaVescens {Saperda f</., Motsch.)^ from which 
its large black markings conspicuously distinguish it. The 
clyiral spots are, on each side two large and angular, placed 
in succession on the disk before the middle, and one de- 
scribing nearly an oval between the middle and the apex ; the 
shoulders and lateral carinm of the elytra are also black. The 
elytra are briefly truncated at the apex, with a short tooth at 
the external angle of the truncature. The apex of the tibiae 
is black, the tarsi above pale blue. The antenna; are black, 
with the basal joints more or less marked with blue. 

Yeao; on elm trees. Taken by M. Jean Van Volxem 
{colU H. W. Bate$ and Q. Lewis). 


FliOCEBBINGS OP LEARNED SOCIETIES. 
OEOr/KlICAL SOeXETy. 

Kovember 6, 1879. — Henry difbon Sorby, Esq., P.B.S., 
president, in the Chair. 

Mtowing oommunicafcions were read : — 

1,, ^ On the Pish-remaias found in the Cannel Coal in the Middle 
CIM«*ineasures of the West Riding of Yorkshire, with the descrip* 
tion of some new By James W. Davis, Esq., P.G.8., &o. 

The remains described by the author w<»*e from a bed of Cannel 

HA# 
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Coal about 400 feet above the base of the Middle Coal-measures, 
aud were chiefly obtained from this bed at the Tingley Colliery, 
The author described <4ie general geological structure of the district. 
At Tingley the flsh-remainfl were stated to occur in greatest abun- 
dance between the Cannel Coal and the hubb but they are also 
found in bi>th those portions of the deposit. Of known species the 
author has identified Coelacanlhm Upturm^ OtmwluB elegans^ Megal-^ 
ichthys Bibherti, Mhizodopm^ sp., Palmnhcuitf sp., Oyraeanthue 
formosiM, Ctenacanthus horridus^ Di/dodHS gMosm, CUnoptychiua 
pectitiatua^ Hetodus simplex^ teeth of Cladodun and P^talodmy scales 
of Khizodics, ribs and bones of C'tenodus. Pteuracanthuff IctvisBimue, 
and sis: oihor species, aud the following, wliich are described as new 
forms — (1) Comj>Bacanthus triangularis^ (*‘2) (K majors and (3) 
Ostracaeunthus dilatafut^ the tyi )0 of a new gonus resembling /?y<sa- 
canthus, Agass, Tho teeth of CaelacanihuH were said to Iw small 
and sharply j>ointed; they have not been found attached to the 
jaw ; but in certain spoeiinens of the latter tho alveolar spaces are 
well shown, extcudiiig in a single row along the ramL The air- 
bladder of this genus is also said to be preserved, and to present 
some rosemblancc to the bony air-bladders of Hiluroid fish inha- 
biting the fresh waters of Northern India ; and, in general, the 
author dwelt at considerable leTigfh upon the possible r^tionahips 
existing between tho fishes whose remains ho described and the 
Teleostean Siluroids and (htracmi. 

2. ** On Uie Skull of Argilhmk longipi^mitSy Owen2* By Prof. 
R. Owen, C.B., F,R.S., F.G.S., &c. 

In this paper tho author described a fragmentary cranium from 
the London Clay of BUeppe}^ from which it was procured by W, H. 
Shrubsole, Esq., who also furnished him with tho humerus described 
ill a former paper under tlie name of ArgWornis longipennU^, In 
tlio present specimen tho loiter jaw and the fore piirt of the upper 
jaw are defloient. The author doscTibed the cliarocters presented 
by the specimen in detail, and stated that, like those of the humanis 
previously described, they seemed to approximate the fossil moat 
nearly to the Albatross among existing birds, although, like Odon-- 
topteryx^ it differed from Diomedsa and also from the Cormorant 
and the Totipalmates generally, in tho absence of the basiroatral 
external naros and of the supraorbital gland-pita. The present 
fossil ditters from Odotitopteryw in having the fore part of the 
frontal broader and the upper tract of the bill less defined, as also 
in some other ebarooters ; but no comparison of the palatal structure 
can be made upon tho existing specimens. In point of size, taking 
the Albatross as a term of comparison, this skull may well have 
belonged to a bird with wings of the extent indicated by the hu*^ 
merus already described ; and the resemblance of the skull to that 
of the Albatross would also seem to be conflrmaioiy of the specific 
collocation of the two specimens. The presence of four small pits 

* Quart, Jourti. Oeel. fioc. vol. xxxir. p. 
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ox perforations on the only part of the alveolar border which appears 
to be uninjured, leads the author to conjecture that the bird may 
have been dentigerous. 


MISCELLANEOUS. 

JoHiv MnsRs, F.B.S. 

Bt the death of the late J. Miors, F.R.S., soionoe has lost one of 
the most industrious systematie botanists of the present day, and 
one who was formerly a frequent contributor to the pages of this 
journal. Bom in Ix)ndon, on the 25th of August, 1789, of a York- 
ahire family, Mr. Miers, in early years, showed a marked inclina- 
tion for scientific pursuits ; and, althougli mainly occupied witli his 
father in his business as a jeweller, he found time for the study of 
the physical sciences, especially of chemistry and mineralogy. 
Chemistry was at that period of his life his favourite study ; and he 
undertook a scries of iini)ortant researches which led to the publica- 
tion, in 1814, of two papers on the nature of azote, in Thomson’s 
* Annals of Philosophy.* At this time he mode the acquaintance of 
Michael Faraday, and of many othera who stibsequently distin- 
guished themselves in various brunches of science. In 1818 he 
married. Henceforward the whole tonour of his life was ohauged. 
Ho accepted an invitation from his friend Lord Cochrane (after- 
wards Earl Bundonald) to proceed to Chile, to assist in the erec- 
tion of very extensive machinery for the reduction and manufacture 
of copper — an undertaking in which they were jointly interested. 
He landed at Buenos Ayres, crossed the rami>aB and Cordilleras, 
and remained in Chile for upwards of six years, during which period, 
as he was unable to continue his chemical researches, he turned 
his attention to the study of the natural history of the country, 
at that time almost a terra imoynita to botanists. He was as 
vet wholly untto<iuaintod with the elements of botany, and had no 
iKK)kB to assist him in his studies ; but ho spent his leisure time 
in making drawings and disseotiDns of the plants that ho collected 
during his journey across the continent and in his travels iu Chile. 
His energy and enthusiasm in collecting may be estimated by the 
fact, mentioned in his subsequently published work, that he made 
upwards of two hundred analytic^ drawings of plants, illustrated 
by descriptions, and collected materials for ueany as many more. 
These were of the greatest assistance to him in his subsequent 
career. On his return to England in 1 825 he made tlie personal 
acquaintance of both Robert Brown and Dr, Lindley, and during his 
few months’ stay arranged for the publication of his ' Travels in 
Chile and La Plata.” This work, which appeared in 1 82(1, in two 
volumes, illustrated with maps and engravings prepared from his 
own drawiuM, was long regarded as the chief authority on the 
geography of the country, and on the manners and customs of the 
people with which it dealt. Ou returning to Buenos Ayres he 
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oros«ed the country once more to Meudo/a, to moot hie wife and 
family ; and it waa during hia return journey that ho made his prin- 
cipal coUectiona of the pJanta of tho J^am]wiH. Having successfully 
erected a mint at Buenoa Ayres, he contraote<l with the Brazilian 
(lovernmont to supply the mint-raachinory at Rio do Janeiro; and 
during a seven \earH* residence at that capital (a period of close 
application to hin duties us an engineer, and of inauv and prolonged 
professional anxieties), ho succeeded in nuiking m<jtft extensive 
botanical and entomological collections, besides many observations 
upon the structure and affinities of tho plants of Rio in the living 
state. He loft Booth America finally in 1S38. 

PVom this period may bo dat<*d his career ns a botanist. He was 
elected a Fellow of the Linncan Society in and from that date 

almobf till hiB doalh was a regular and frequent contributor to 
the various scientific jounials and tho ‘ Proceedings' of tho Lin- 
nean Hocioty. Among his principal papers may be mentioned a 
valuable series of Contributions to tho Botany of South America,” 
whieh appeared in tlie ‘ Journal of Botany ' between the years 
1845 and 1S51 ; “ Observations” on the affiuities of tho SoJaunceas, 
Olacaeeof, CuneUaceop^ lihnmnactcr^ and Menisj^erniaceer^ published in 
this journal in 1849, 1 851-52, 1H58, 18b0, and 1864-67, his 

M<imoir on tho Triuruiceot,*" in Trans. Linn. Hoc. for 1850, and his 

Observaf ions on the Structure of the Seed and Development of the 
Baphe,” in the ‘ Transactions* of the same Society for 1855-50. 

ilr. Miors was also the author of several monographs, which, 
although consisting in great part of reprints of his smaller papers, 
are enriched with many additional observations and numerous elabo- 
rate lithographic plates, all exoonted from original drawings, and 
many drawn by himself upon the stone. His " Illustrations of Bonth- 
Araerican Botany/ in two volumes, appeared in 1850 and 1857 ; and 
his * Contributions,* in three volumes, followed in 1 8fl7, 1 869, and 
1 871 ; the third and concluding volume is occupied exclusively with 
his “ Monograph of Menispermaoeous Rants/* and is an enduring 
monument of the industry and liMirriing of its author. His latest 
volume, a * Memoir on the Apoci/moetr^^ was published in 1878, 
when its author was in his eigdity-n^inth year. Ho may bo said to 
have died, as he had lived, in harness ; for his lost two papers ap- 
peared in the ‘Journal of tho Linnean Bociety ’ not two months 
before his decease. 

Mr. Miers was elected F.R.K. in 1845, and served two years upon 
the GounciL He was subscMiuently a Vice-President of the Linnoan 
Society, and was olso a member of several foreign learned bodies. 
He served as juror in tho Brazilian seci ion of tho Exhibition of 
1 862, and was rewarded for his serinocs by the Cross and Grand 
Cross of the Brazilian Order of the Rose, conferred upon him by the 
emperor. 

As a botanist, Mr. Miers was distinguished by the accuracy of his 
observations and descriptions, and the beauty and fidelity of bis 
drawings and aual^'ses. Be was a most indofatigablo worker; and 
his botanical researches, pursued in earlier days amid oircumstanoas 
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of groftt diMmilty, baeame lu later years the ruling interest of his 
life, and to them he derated the whole of his time and thoughts^ 
If, in the opinion of some butaniste, he unduly multiplied generic 
and specific definitions, and if his generalizations have not in all 
eases mot with universal acceptance, none can deny the importance 
of the facts he adduced, or the minuteness and laborious accuracy 
of his original investigations. Ho was, to tho lost, an opponent of 
the theory of evolution. 

In June 1879 ho was compelled by failing health to desist from 
active work, l^Vom this period he became more infirm, and after a 
gradtial decay, borne with never failing patience, expired on the 1 7th 
October, 1870, in the ninety -first year of his ago. In private life 
he was esteemed by all who know him. 

The whole of his extensive herbarium has been bequeathed by 
him to the British Museum. 

I^ichoUoii's ‘ Manual of Paleontology* 

To the Editors of the Anthals ami Magazine of Natural Ilisiory, 

Oentlismbn, — I am very sorry to find that my (Esteemed friend 
Prof. H. Alleyne Nicholson has, in the new edition of his ‘ Manual 
of Palooontology * (vol. ii, p. 1118, footnote), oommititsd the mistake 
of quoting my authority lor elevating the Platysomid fishes to 
the ‘*rank of a distinct division of Ganoids.” No such proposition 
occurs in my unpublished paper to which ho refers, which was 
written to follow up the views which I expressed in my account 
of the struoture of the PaleBoniscidee (Palieontogr. Hoc. 1877) as 
to the abolition of the suborder “ Lepidoplouridce,’' necossitated by 
the demonstration of the fact that tho Platysomidee are not really 
allied to the Pycnodontidac, but are, on the other hand, so closely 
linked to the Palieoniscidao by ties of structure, that wherever we 
]>laoe the one family, thither tho other must follow. 

My paper on tho “ Htructure and Afilnities of tho PlatyaomidsB 
was read l>efore the Boyal Bociety of Edinburgh on klay 5 of this 
year, andwiU, in a fow wooka, appear in the forthoomiug fasciculus 
of that Bociety *s ^ Transactious.* Prof. Nicholson^s mistake as to my 
views is obviously due to his having hiid only a very hurried glance 
over my proof-sheets, and that only on a single occasion. 

I am, &o., 

Edinburgh, Nov. 12, 1879. IL H. TB^atTAiB, 

On the Organization and Classification of the Orthoneorida. 

By M, A. GiiiED, 

In a former oommunioation * 1 indicated the existence of a 
new class o;^ animals which present permanently tho usually tran- 
sitory form oalled pianola by embryogenists. New invesii^tions 
enable me now to oomplete the history of those animals and to 
settle the place which they should occupy in the subkingdom 

^ ^Oomptes Hendtts/ October 29, 1677, p* 812 ; tran^ted in Ann, k 
Msg. Nat fllat, ser. I», vol. i. p. 181. 
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Vermes. My researches haye been made upon hiioMa 

sitio upon a Nemertean, and upon two species parasitic upon 

Oxihiurans, Rhopalura ophioemnm and Intotihia gigM* 

The movements, mde^wndent of vibratile cilia, which I observed 
in these parasites are due to tho presence of muscuJoid bands 
belon^ng to the endoderiuic cells, and forminf^ a splanchno^-pleural 
pseudo-mosoderm, analogous to the somato-pioural psaudo-moso- 
dorm formed in the C(jcIontorai/a by the epitliolio-musouJar cells of 
Kloinonbcrg and KorotucC 

To the iMfmhU of these elements 1 giro tho name of pgmdo» 
meioderm^ because 1 think it right to reserve the name of memderm^ 
properly so called, for other formations, which do not exist in the 
Orthonectida, and the homologj of which in the various groups of 
Metaaoa is rather difHouU to establish. 1 distinguish : — 

1. A Biilid mesoderra^ formed very early at the oxiiense of the 
cndodormic cells of the embryo (rudiment of tho chorda of the 
Tunicata and Vertehrata; skeloiogonic colls of tho embryo of 
Eohinoderms ; mesodermic cells issuing from tho four first spheres 
of the endoderm of tho Planarur and of BonclWa^ according to the 
researches of P. Halloz, ftprongel, &c.). 

2. A [cavitary mesoderm ^ formed by diverticula of the endoderm 
(onterocccles) and apiiearing generally at a later period (aquiferous 
system of the Echinoderms, enteiococle of the Tunicate, Braohiopoda, 
Bagitta^ Amphioxm^ &c.). 

The solid mesoderm gives origin espooially to the muscular 
system ; the cavitary mesodorm principally forms tho vascular 
oigans. 

ITie physiological function of a histological element, however, is 
only of secondary importance in the determination of phylogenetic 
homologies. A muscular element, fur example, will always origi- 
nate where the wont of it is felt, whether in a rudiment of endo- 
dermic origin, or at the expense of ectodermic elements (Nemer- 
toans). It may oven be formed from only a portion of a cell (plas^ 
tidule), as occurs in tho Infusoria, the Coolenterata, and the OHho- 
nectida. 

The reproduction of the Orthonectida is effected in two different 
manners : — 

1 . Boxually. In different cases, there is formation of a bJasitda 
which becomes laminated (Intoshia gigas)^ or production of an 
eiubolic gastrula which finolly closes {Ehopdlma (phiocomat). In 
either case the result is a pcrmanoiit ciliated planvJa with a meta- 
merized ectoderm. The ectodermal nietameres contain each a 
single series of cells in Rhopalura and several series in Intoshia, 

2. By gemmiparity in tho interior of enormous sporocysts, formed 
hv the endoderm of tho iTrogenitivo animal. It is in consequence 
or this gemmiparous rejiroduction that the Orthonectida are met 
with in such great abundance in an infested animal. 

This double mode of reproduction approximates the Orthonectida 
to the Dioyemida and other parasitic worms (Trematoda and Oes- 
toda). Their more simple organization during the embryonic period 
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m to plaoe them below the Dioyemida. The aubkingdom 
Vermea will therefore ixiolude the tbllowing olaasee : — 

1. Orthoneetida. 3. Trematoda. 

2. Bicyemida. 4. Cestoda. 

5. Turbellaria (Planarians and Nemorteans). 

Of the animals formerly classed with tlie preceding, some (Bryo- 
ioa, Annelida, and associated groups) aro intimatoly allied to tho true 
XoUusca, with which I unite them to form the subkiugdom 
$fica ; the others constitute a whole which may bo called NemateU 
including the Nomatoida, Echinorhynoha, Desmoscolecida, 
Qastrotricha, Ao, Tho Tunicaia must bo placed at tho foot of the 
iilbkingdom Vertebrata. 

j^The Orthonectidtt are Oastra^ada brought by parasitism to the 
Mte of plantda. Their importance from tho point of view of the 
mt^roK^-theory is much greater than that of the Phyumaria. 
wese latter, in fact, only load to the Coslentorate branch, which 
fttoinates in a eul-^le-srtc ; while the Orthonectida represent a stem 

the Vermes, and consequently htdong to tho main trunk of tho 
ginealogioal tree of the Motazoa. — Comj^tes Rendas^ September 22, 
^79, p, 546. 

Be^narha on Orgyia. 

Prof. liOidy remarked that Orgyia leucostiyma, which now 
•Hriously infests the shade trees of Philadelphia, especially the horse* 
dhestnnts and silver maples, had recently passed into the moth 
itago. The trunks of tho trees and the surrounding railing of the 
mquaro opposite to the Academy e:ihibii a |xrofusion of cocoons. 
In seeking for S|>eoimea8 of the male moth, he had collected only 
three, in a walk along one side of the stpure, from tho railing, 
where hundreds of the wingless females wore to bo obtained as 
they rested with thoir foamy white masses of eggs on their cocoons, 
From tho fewness of tho males he was led to suspect that tho 
females might perhaps, in many instances, deposit the eggs in an 
tmfeoundated condition. To ascertain if this wore so, ho oolleotad 
several dozen cocoons with pupm of females, distinguished by their 
comparatively robust character, and placed them in a covered box 
in his study in the third Btor}*^ of a back building, separated from 
the nearest place where there wore other cocoons by the front 
building and tho width of tho street in front of his house. As the 
females came out of the cocoons, distended with eggs, these, with 
the exception of a few which appeared to be accidentally dropped, 
in several individuals were retained. After some days, as none of 
bhe females laid their eggs, the box was naoovered j and on the 
second morning subsequently several individuals had deposited 
masses of eggs, thou^ no m^es wero present in tho box. How* 
ever, on examininfi^ tho vicinity, four male moths wore detected on 
the outside of the curtain of tho window in which the box had been 
placed, f^m which it was supposed that the females had been 
visited by males attracted duriug the night from tho neighbour* 
hood. 

Ann. <& Mag. N. Hist. Scr. 6. VoL iv. 
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The case related reminded him that eome vcars ago a oolleotor 
of butterflies in the suburbs infomu'd him that ho frequently ob- 
tained male specimens of the (lecropia and Luna moths by pinning 
females to the side of the window, when, iu the morning after, he 
would almost certainly And males in conjunction with thorn. The 
means by which the males thus flud their mates at night and ix| 
out-of-tho-way places wore not obvious, os tho insects appear to bo 
incapable of producing sounds or scents that are appreciable to ovi 
senses. — Proc. Acad, Nat, JSci, Philad., July 187U. 

M 

On Myrmccocystus moxicanus, Trrsm. 

Rev. H, 0. M‘Cook exhibited several glass formicaries conta^ 
iiig a large number of living specimens of the honey-ant, 
cocyatm mea'icavva^ Wesmaol. Those embraced three worker 
(major, minor, and dwarf), the honey-boaror, and the fcitile 
Tho artificial nests had been brought from tho Garden of the 0o||L 
Coloriido, where tho honey-ant had been discoveied by Mr. 

They had previouBly been supjHJsed to bo oonflned to a more southern 
latitude. The nests arc found on the tops or southern filopesfp 
ridges. In extoiior architecture ’they are small gi avol -cove|^ 
moundlols, truncated couos, pierced in the centre by a gate or 
pendioular opening from three to six inches deep. The intongwr 
architecture was illustrated by numerous specimens brought 
excavated nests. It consists of a scries of underground galle^|i«s 
end chambers, cut through the gravel and sandstone to the distance 
of nearly eight ft‘et in length, two to tour foot beneath the surface# 
and about ten to twelve inches in width at the widest part. 

The honey-bearers were found hanging in groups to tho roofs of 
the honey-ohambors by their fo4‘t, tluir largo globular abdomens 
looking like bunches of small Delaware graj^os. Alwut eight to ten 
chaml^rs, containing each an averse of about thirty honcy-boareiii> 
were found. The workers cared for the hone) -bearers when the 
chambers were ojHaicd, and dragged thorn into the unopened parts. 

The ants proved to be nocturnal in their habits, remaining within 
doors until after sunset, about p.m., each evening, when tho 
workers issued forth in column and dispersed among the clumps of 
scrub oak (Quercas undulata). Here they sought the galls made by 
a species of Cynipa^ which grow abundantly on the bushes, and 
licked therefrom a sweet exudation wliich issued in small transpa- 
rent beads from tho surface. From 11.30 p.m. to about 8.30 a.m., 
when tho first streakings of dawn l>egau to appear, the workers 
returned home laden with tho honey. This appears to be fed to 
the sc^dontoT)' honcy-lieorors by disgorging it in the usual way, aud 
remains within the globular abdomens as a store for future use. 
Tho economy of this habit appears to resomblo that of the beo, the 
exception being that the bee’s honey is stored within the inorganic 
Bulistanco of a waxen coU, while the ant’s is lodged withm the 
organic tisane of the living insect. -Pcoc, Acad, Nat, Sci, PhUad*^ 
3opt. 1879. 
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AoANTJionniYH, now Hpocies uf, 

10 . 

AclifiDopsis, now of, 2. 

Acsidnlia, now spocioH of, 43H. 

Acuio, now epocio'* ()f, 341. 

Acontia, noN\ of, JMMl. 

AcOHinor^x, now hjh»oior (jf, iW), 
Aoraea, now «pocios of, 2.‘J0. 

Acritu*, now aperies of, 4(n . 
Acponyrtn, new species of, 
Agelasticja, now species of, 108. 
Agroti®, new Hpecies of, 

Amblygoes, now specb^s of, 410. 
Amblystomos, on the oviposition of 
tbe, 248. 

Ampbithonotus, new 8p<Kjio« of, 
AraphiuDiidm, morphologic^tl notes 
on the limbs of the, 115. 
Ainpullanan, on the respiratory appa- 
ratus of tlie, 323. 

Anpsrona, now species of, 370. 
Animal and vegetable kingdoms, on 
the limits of the, 170. 

Annelid jaws from the Onmhro- 
Hiluriaii and Lower (yarboniforous, 
on, lti6. 

Annelids, on the body-cavity (►f the 
sedentary, 04, 

Anthophila, new species pf. BOO. 
Anticlea, new spocios of, 444. 
Antipha, new species of, 115. 
Ant-queen, on the adoption of an, 

m 

Apfunea, new species of, 300. 
Apuiima. new i^ecies of, 457. 
Ara<iotiiaa, new, 41, 100, .343. 
Aroopora, cliaracters of the new 
genus, 277. 

Aii^unui, new species of, 410. 
Argidava, new species of, 373, 


Argillornis longiponnis, on the skull 
of, 408. 

Argviotyniis, characters of the new 
genus, ^1. 

Arum (‘rinitum, on tlie part played 
b^ insects duiing the nowermg of, 

Asthonji, new species of, 438. 

Astrophiura, on the structure of, 401. 

AttUwM, new sp<'cio8 of, 42, 

Bacanius, new RjM»cios of, 461. 

Bairdia, on the spocios of, 318. 

Baly, J. 8., on new genera and sp<H5ieB 
of OallerucinsB, 108. 

Bales, If. W., on two new Japanese 
Longicoms, 406. 

BHtra(*nobdolln, on the organisation 
of, 250. 

Belcnois, new species of, 232. 

Belosticta, characters of the new 
gonu8, 357. 

Biston, now species of, 371 . 

Bithittsa, new species of, 360. 

Blake, J. F., on the homologies of 
tlie Cephalopoda, 303. 

Blastinia, dosniptiou of the genus, 
128. 

Bleptina, now species of, 447. 

Bonrmia, new species of, 372, 

Bocana, new species of, 448. 

Books, new: — (iosse's Great Atlas 
Moth of Asia, 92 ; Dawson’s Ac.a- 
dian Geology, 92; rric(‘*s Guult, 
93; Nicholson’s Tabulate Oorols, 
391; Whiteaves’s Mesozoic Fossils 
of tne Cretaceous Rocks of Van- 
couver kc.f 395. 

Botys, new species of, 240. 

BiitW^ A. G., on Arachnida from 
the island of Johanna, 41 ; on new 
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Lepidopterafrom Madapaffcar, 237; 
on a new dihlinction b<^t>^een tbo 
spocieftof the penuH Phr}nut*. 818; 
on now Lopidoptcra from Japan, 
849, 4‘i7. 

Oalcispougio*, on the Awwil, 61, 120, 
481. 

Cambridpo, llev O. P., on new and 
rare Spid^Ts, 190; on new 

apoeiey of \nin*itl(‘a, J»4M 

Cani*' rndi«, deM<‘ription of, 816, 400. 

OapnodoK, ii(*w specie^ of, 869. 

Caradrinii, ne^ pprries of, 343. 

Carhonia, on souio (’arbonifeioiw Ppo- 

ci<'B of, 1*8 

Carter, IJ. J., on the niodo of growth 
of Stionmtopora and on the com- 
nK'iisjili^m oi ('nuDOporn, 101 ; on 
the slructuTo of Slronialopora, 358, 
on thonutjitive and rcproductivo 
proceBMCfl of nponptw, 874 ; on tho 
ao-culkd ** Furrinpdon Sponffea,” 
481. 

Castalina, now Mpeies of, 230. 

Caunopora, on tlie coinnaen<<ali'an of, 

101 . 

Ce^balo^>da, on the bomolopiea of 

Coratocarciniia, new epeciea of, 27. 

Cercosaura, new apeios of, 298. 

Oetonia, new apciea of, 468. 

CetoniidflD, now, 74, 347, 468, 

Chaniflpleon, now apociea of, 24fl. 

rbirocopbaluH, new specify of, 351. 

Chlarnydodewn, obaervatioua on the, 
78. 

Ohccrorampa, new eperica of, 284, 

Oborilibinia, new Bpeciea of, 7. 

OhryeotypuH, characters of the now 
genus*, 240. 

CidBria, new speioa of, 446. 

Cidariplura, Varactors of the new 
gonua. 449. 

Coccinolla, new speoioH of, 466. 

Coleoptoro, new, <4, 108, 247, 459. 

Conocoolia, characteia of the genus, 
72. 

Oonodonts, on the atHnities of, 166. 

Ooptomia, new speias of, 79. 

Corynella, description of the genus, 
1^. 

Cosmia, new species of, 865. 

Cosinovici. M., on tho hody-cavity 
of the Sedentary Annelid with 
remarks on the genus Phaacolo- 
soma, 04. 

Cramhus, new species of, 455. 


Crocinis, characlers of the new genus, 
244. 

Crustacea, descriptions of new or 
little-kno^D species of, 1, 829, 
415, 458; on the Willemoeeia 
group of, 178. 

Cr^pUjpodia, nnwspocios of, 26, 
C'ubipa, new sptcjpB of, 237. 

Cyfina, new species of, 852. 
C’^ckanx, characters of the new 
genu's, 0. 

Cyeiopides, new spt'cies of, 28»% 
r}njatopborH, new speeie^ of, 857. 
C\yrtopbiuni, new speeies f»f, 881. 
CyLbeie, new species of, 88. 
Dnsyerimpa, new speeies of, 868. 
D.jsycbjrH, new species of, 281). 

DaVis, J, W., on lish-romains from 
the Cnnuel Cool of Yorkshire, 
4(t7. 

I)<‘unia, new species of, 451. 

Dbea, new speeies of, 208. 
Diagrsimmn, new spt*cie0 of, 186. 
Didelphys, new species of, 108. 
Diodosida, m^w speies of, 234. 
Dithyrocaiis and AnthrapaUnnion, on 
the occurrence of, in the Lower 
Carboniferous of Scotland, 167. 
Dobhon, (1. K., on a new apeeioa of 
Vesprugo, 1»35. 

Dog, on a new spM^ies of wild, 816, 
400. 

Doridicola, new speies of, 458, 
Dotbtha, new speies of, 452. 
Dnissus, now sj^ios of, 192. 

Duncan. Prof. r. M., on some spha* 
roidai Litbislid Hpongida, 84. 
Echinodermata. on a new and aber- 
rant genus of, 401. 
l^lcpleopus, new species of, 206. 
%nasia, new spoies of, 450. 
Emmelesia, new ep^ies of, 441. 
Kmpbrassotis, description of the new 
genus, 295. 

Endropia, new species of, 871* 
Entomides, on the Devonian, 188. 
Entomostraoa, on the Palmosoic hi- 
valved, 28, 162. 

Entoniscus, observations on thegentiii 

Ephyra, new speies of, 488, 
Epicauta, new spedes of, 464. 
Kpilecta, new species of, 801. 

Epione, new speiee of, 869. 
Episcapha, new species of, 406» 
Eremoma, new species of, 243. 
Eryontidss, on the recent, 178. 



INDEX 477 


Eth«n^e, BMiun., on the occurrence 
of Dithyrocaria and Anthrapal®- 
mon in the Lower CarboniferouB 
of Scotliind, 107; on Pal«eo*oic 
Corals, 210, 205; on fossils from 
North Queensland, 319. 

Eubolia, new specios of, 245. 

Euchilia, now species of, 75. 

Eucinc'tops, now species of, 3, 

Eupithenn, new species of, 442, 

Euplexia, new species of, 244. 

Euproctis, new spories of, 237. 

Enpsilia, new species of, 303. 

Eurypauropus, description of the 
new peiins, 322. 

EusiphoneJla, chaTacteta of the 
genus, 72. 

Fish, on fi)Ssil, from the CamielCoal 
of Yorkshire, 4(^7. 

Fisher, Rtw. O , on a memmaliforoiis 
deposit near Oanibridge, 320. 

Fishes, on the apparatus of sound in 
some, ; ne-w, 130. 

Galeiuculla, new species of, 110 

Galleruf’in®, new genera and specias 
of, 108. 

Gosteracanlha, new species of, 44. 

Gelechia, new species of, 467. 

Geological Society, proceedings of 
the, 100, 317, 407. 

Giard, A,, on the genus Entoniscus, 
187 ; on the organization and clas- 
siiieation of the Orthoncctida, 471. 

Glenea, now species of, 407. 

Glyphodes, now species of, 463. 

Gnaphosa, new speeded of, 191. 

Gnathostypsis, now spories of, 233. 

Godwin-Austen, Lieut-Ool., on two 
new species of Plectopylis, 163. 

Gdgane, new species of, ^37. 

Goagylus, now species of, 301, 

GoTf^pis, new species of, 357. 

Gkmld, J,, observations on the Bower- 
birds, with deacription of a new 
species, 73. 

Graphiphora, new species of, 302. 

Gunther, Dr. A., on a new species of 
TKircupine, 100 ; on a now secies of 
DiddphyiS i 

species of fishes, 130; on a new 
species of chamieleon. 240 ; on a 
new species of wild dog, 316, 
400. 

Hfdimus, new species of, 3. 

Haplosonyx, new species of, 113. 

Hyptophyro gigantea, description of, 


Heckel, E., on trichinosis in a hip- 
popotamus, 99. 

Heliolites, new species ofi 224. 

llenotesia, characters or the new 
genus, 228. 

Henninia, now species of, 446. 

Hiinatella, characters of the genus, 

00 . 

Ilinde, i\ J., on Conodonts and on 
Annelid jaws from the Cambro- 
Silurian &c., 106. 

Jlindia, desenption of the new genus, 
91. 

Hinpopotflmus, on trichinosis in the, 
90; on the natural term of life of 
the, 188. 

Ulster, new specie of, 461 . 

Horniisa, new species of, 416. 

llucnia, new species of, 6. 

JIulke, J. W., on Veclwaurus val- 
densis, 167 , on the genus Ornl- 
thopsLs, 31 8. 

Hyale Lubbockiana, note on, 300. 

H\«stonus, new species of, 12. 

Hylemera, new species of, 236. 

Ilyperythra, new species of, 370. 

llystrix, new species of, 160. 

Icnthyunis, new species of, 463. 

Infusoria, new species of, 97, 290. 

Inguridia, characters of the new 
genus, 364. 

Insects, on ilie structure of the ce- 
phalic ganglia of, 307 ; on tbo part 
played by, during the fioweiing of 
Arum ennitum, 309. 

Inurois, description of the new genus, 
446. 

lolaus, new species of, 231. 

Ischalia, new species of, 403. 

Jones, Prof. T. R., on the Pul»ozoic 
biyal\ed Eutomostrac^ 28, 182; 
on the species of the Ostracodous 
genus Bairdia, 318. 

Jourdan, E., ontheZoanthariamala- 
oodormata of the shores of Mar- 
seilles, 325. 

Kersehnor, L., on the Notodelphyid®, 
821. 

Kirkhy, J. W., on some Carbonife- 
rous species of Carbonia, 28 : on 
the speedes of the Ostiacodous 
genus Bairdia, 318. 

Lacera, new species of, 308. 

Lfislapia, characters of the new genus, 
238. 

Lambrus, characters of the genus, 17. 

Lapwoiih, C., on the geological dis- 
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tributioti of tho Khabdopbora, 

Jiarontia, new spocies of, 443. 

LasiuH daviis, on the marriaire-difiphtB 
of, 32U. 

Ii<ndy, I’rof., on Org}ia, 173. 

Leiocophaluis, new specienof, 301. 

Loiodon ancopa, on tno roptoratiou of, 
63. 

liepidoplom, now, 227, .’140, 437. 

Loptura, now Hpoci(‘rt of, 404 

Leucoma, now aporioH of, 230. 

IvOWis, (I., on now of Tolon- 

ptera from Japan, l^i), 

Licbtonatoin, J., on the inolnmor- 
pbosoH of tJio JlliHfor-bootlo, 100. 

Linna*UH, on Kerrs tranniation of tlie 
* S} attmia Natur/o ’ of, JltKJ. 

LiiiNphia, now aporiea of, 204. 

Lit()ceni«, now Hpocioa of, 4(V). 

Lizards, new, 206. 

Lobophoro, now specie^ of, 44.3. 

L(K5HHtra^ now apeoiea of, 447. 

Lopboptoryx, new sj^ocieft of, .35.5. 

liozoprrauima, new apccies of, 441. 

Lycaupfea, ciiaracters of tbe new 
.373. 

Lymantrifl, now apeciea of, 2?10. 

Lytta vofticatoria, on tbe metamor- 
pboses of, 100. 

Macam, now aperies of, 440. 

MKlook, Rev. 11. C , on the adop- 
tion of an ant-quecn, 262 j on tho 
luarriage-iiifcbtM of Laaius fiavxis 
«id Myrmioa lobicornie, 323 ; on 
Myrmecocystus moxicanuH, 474. 

Macrodorcua, new aperies of, 432. 

Macropis, ob^rvations on the nenus, 
283. 

Mammal, on a now Juraasic, 137. 

Mardara, new^ species of, 240. 

Mnrg-arouia, now apeciea of, 454. 

Marsh, Prof. 0. 0., on a new Juraa- 
aic mammal, 137. 

Maupas, E., on a new Opalinid, 
of j on the aysteraatic position of 
tho Volvijcinem, 170. 

Moryna, noxv species of, 454 

Molanippo, new species of, 443. 

Meaodonta, new spe<jies of, 1 11. 

Mesogona, now spedes of, 334. 

Mirippe, now species of, 13. 

Mirrodentopus, new apxH'.ies of, .331. 

Miors, K. J ., on new or littl«»-known 
appcies of Maioid Crustacea, 1. 

Miers, J., obiiuarv notice of the late, 
439. 


Miltochristn, new species of, 363. 

Moa, allegiHl rvi(h»nce of the, from 
fi>athrn'd ornaments of Maori 
weapons, 139. 

Muroa, now specioa of, 300. 

Moneroii, on a new, 38H. 

Monobia confliion^*, description of, 
388. 

Myrmecocystus mrxicanus, observa- 
tions on, 474, 

Myrtnica lobict)rnis, on the marrioge- 
"fliirhts of, 323. 

Mytniuina, new species of, 358. 

Naroan, new species of, 363. 

Nebalia, new species of, 418, 

N<H»;^dali8, new species of, 43^1. 

Neinatoi anipn, new species of, 870. 

Neomenia, on the occurrence of, in 
tho Hritish 134. 


Nerieiic', new apecies of, 193,343. 

Nr \ ill, (L, on a new species of Acme 
and varii'ties from the ('Jonglome- 
rate beds at Menton, 341. 

Newton, Prof. A., on some moot 
points in ornithological nomen- 
clature, 158, 419. 

Nicholson, Prof. H. A., on PalsDosoic 
(Morals from Northern Queensland, 
21 3, 235 ; ob^prvathms on the genus 
Htenopora, 235. 

Nioda, new species of, 241. 

Nodynus, new species of, 430. 

Nonagria, new species ol^ .369. 

Norman, Rev. A. M., on the oorur-^ 
rimce of Neomenia in the British 
seas, 134: on the recent Eryuntides^ 
173. 


Notodelphyidm, on the, 321. 

Novi us, new species of, 433. 
Numenoides, characters of tho new 
genus, 2!id. 

Q^icerufl, new species of, 1 10. 
C)palina, on a remarkable species 


Oi)hthalmodes, new Rp«»rios of, 373. 
Orota, new species of, 366. 

(hr^yia leucostigma, remarks on> 


Ornithological nomenclature, on some 
moot points in, 158, 419. 

Omithonsis, note on the genus, 31 B. 

Orthocalbera, ohameters of the new 
genus, 439. 

Orthouectida, on the organizatiml 
and classification of the, 471. 

O’Shauglinessy, A. W. E., on new 
species of lizards, 206. 



INDEX- 


479 


Othonift, now species of, 15. 

Owen, IVof. 11., on the restoration 
of I^iiodon ancc'ps. 53 ; on the fil- 
legred e\i(lonce of the Moh from 
feathpivd oruann»nt<» of Afaijri wea- 
pons, Kil) ; on the uatuni] term of 
life in the hippopotamus, IHH ; on 
the Kudothiodoiil Koptiliay 317 j 
on the skull of Argiliomis longi- 
pennis, 438. 

Oi^rhyncha, descriptions of new, 1. 

0»ola,"new‘ spindes of, 441. 

Pachvpora, now sjiecies of, 280. 

Pachytilodia, description of the 
tfenus, 1.33. 

Paieoa, characters of the new ^onus, 
354. 

I^olis, new species of, 243. 

Pantolia, new sperioe of, 70. 

Paralip^a, characters of the new 
genus, 454. 

Parannripp*>, new «]>eeies of, 13. 

Paramithrax, new Hpocios of, 8, 

Parasa, new species of, 212. 

Parathoe, charactei's of tlie gouus, 

10 . 

Parectatoaoina, description of tho 
new genus, 381^. 

Paritiiea, new species of, 41 . 

Patton, W. 11., on the genus Ma- 
cropis, 280. 

Pauronod^ on a new, 322. 

Poniciilana, new sjieeies of, 367. 

Feridca, now species of, 353. 

PeronoUa, characters of the genus, 
07. 

l^aacolosoina, remarks on the genus, 
94. 


Phasmida), on a new ^nus of, 380, 
Phrymw, on a new aistiuction be- 
tween the e]jecio8 of. 313. 

Pisa, new species of, 11. 
Platwmid«e, on the affinities of the, 
471. 


Plectopylis, new species of, U13. 
Plocainm, new species of, 44. 

Pluida, new species of, 307. 
Polycliehis, obsensrions on the 
species of, 173, 

PrionoceruB, new spjicies of, 4<14. 
Protosycon, description of the genus, 
134. 


Pseudomicippe, new species of, 12. 
Pseudonacha, nt‘w species of, 230. 
Pseudonympha, new species of, 228- 
iHomawcopus, new species of, 4<K). 
Pygora, new species of, 77. 


Pyrali^ new species of, 461. 

Keptilio, on the l<"ndothiodont, 317. 

Khabdophora, on the gtiological dis- 
tribution iU the, .3.3.3, 423. 

Hidlev, 11. N., on a new Copemd, 
458. 

Rotliia, new species of, 235. 

Kvder, J, A., on the limbs of the 
’^Amphiumidn?, 1)5 ; on a new spe- 
cies of Chirocephalus, 251 ; on a 
now Pauropod, 322. 

Babatior, A., on the respimtorv ap* 
naratuH of the Ampnllarije, 823. 

Bnlamw, new sp(»cies of, 230, 

•Samea, now specii^ of, 453. 

Saperda, now species of, 4(i0. 

Scaphidium, nt'w siKH‘ios of, 460. 

Schneider, A., on Monobiii contluens, 
,‘188. 

Sclinetzler, il., on tho pari played by 
insects during the Holering of 
Auuu crinitum, .3t)0. 

Bcotosia, new’ species of, 4*14. 

S<»8trofltoinella, description of the 
genuH, 120. 

Shells, new, 103, 341. 

Hmiocarciims, characters of the new 
genus, 6. 

Singai’tt, new species of, 245. 

Bladen, W. P., on tho structure of 
Asirophiura, 401 . 

Sorensen, W., on tho apparatus of 
sound in some South- American 
hshet^OO. 

Sollos, W. J., on a new speeies of 
Echinonematous sponpf, 44. 

Bpermophom, new species of, 43. 

Splnerotlon, new species of, 137. 

Spiders, f>n some now and rare Bri- 
tish, H)0. 

Spilanitia, new species of, il51 . 

8]Kmges, now, 44, 84 ; studies on 
tonsil, (U, 120 ; on the initritive 
and re^produetive processes of, 374; 
on the soH’alled Porringdon,” 
431. 

Htauropus, new species of, 353, 

Bteatoaa, new species of, 193. 

Btebhing, Kev. T. K. U., on Hyalo 
Lubbockiana, 39(1. 

Stemmora, observations on the genus, 
205, 

Btenotarsia, new species of, 74. 

Bterki, Dr. V., on a new species of 
Infusoria, 290. 

Btrabena, new species of, 22/ • 

Btromatopora, on the mode of growth 
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of, 101; on tile itructure of. 

Stylacodon, description of tlie genus, 
107. 

Synclyamiw, characters of the new 
goiiuH. 242 . 

Syiiopolla, description of the genua, 
12V. 

Ryatropha, new species of, 868. 

lachycellufl, new 8p(K*io8 of, 459. 

Tfloniocninpa, now species of, 802. 

Tanais, new species of, 417. 

Tanaorhinus, new species of, 488. 

Tephrosia, new species of, 872. 

Teredus, now species of, 402. 

Thalera, new species qf, 487. 

Theridiosozna, characters of the new 
genus, 198. 

Thomas, O., on Korr’s translation of 
the ^ Systems Naturae’ of Linnaeus, 
890. 

Thomson. G. M., on additions to the 
Amphipodous Oustacea of New 
Zeulmia, 329; on two new Isopods, 
415 ; on a new species of Nebalia, 
418. 

Thyris, new species of, 8G7. 

Tintinnus semiciliatus, description 
of, 290. 

Trapexitos, new snedes of, 282. 

Traquair, l)r. R. rl., on the affinities 
of the Platysomidae, 471. 

Trichinosis in a liippoputamus, on, 
99. 

Trigonothir, now species of, 4. 

Triphaanopsis, new species of, 861. 
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Xylina, new species of, 866. 
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